





J &L Electromatic Oil Tempered Spring Wire is manufactured by a new 
electrical direct resistance method which develops higher and more uniform 
physical properties in the product and affords close control of tensile strength, 
elastic limit, elongation, and Rockwell values. The process makes it possible 
to control and reproduce grain sizes with utmost accuracy. Exceptional fin- 
ish is achieved because decarburization is reduced to the vanishing point 
and scaling is held to narrow limits. It will pay vou to investigate the 

advantages this new spring 





wire offers in making vari- 





ous types of mechanical 
springs such as brake 
springs and clutch springs. 


Typical springs 
made of 
ot ROM, 
"yal % 
oi L TEMPERED 
SPRING WIRE 
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The Drever Company starts with 
your need... for furnaces to do a particu- 
lar job well. Regardless of size, type, or 
production requirements, every furnace 
designed and constructed by Drever en- 
gineers is custom-made to meet the exact- 


ing conditions peculiar to your problems. 


If you need to Surface 
Harden Stainless 






2, Jetin on the Drever- 


THE val OE on C0 Industrial Process 


760 E. VENANGO ST. 
PHILADELPHIA, PA. 
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The equipment consists of two producer gas fired 

strand bright annealing furnaces, and a complete atmos- 

phere gas generating unit for serving both furnaces. 
* 





The furnaces are designed to continuously bright 
anneal all analyses of stainless steel wire and each is 
equipped with thirty (30) alloy muffle tubes in which the 
wire is continuously heated in a pure dry gas atmosphere. 


Both are anthracite producer gas fired by high pres- 
sure inspirator gas burners, zone controlled by poten- 
tiometer type control pyrometers. 


Each furnace is lined with insulating refractory brick 
backed up by block insulation, graded according to 
temperature requirements. 


Each unit, including reeling mechanism, etc., occu- 
pies an area of approximately 10’ wide x 300’ long. 
The gas generating and purifying system occupies an 
additional area of approximately 6’ wide x 25’ long. 


...Designers and Builders of Specialty Furnaces 











To make cartridge cases for bullets you 
take a disc of brass and, among other 
things, put it through the process of 
sizing, 


drawing, re-drawing, 


cupping, 
tapering, and shouldering. Each is impor- 
tant. Each must be done well—and fast! 

Speeding up these operations—produc- 
ing more parts per day—with greater 
accuracy—better finish—is the job that 
cemented carbide dies can do—are doing 
—and doing well. 

Whether they are bullets, bombs, shells, 
condenser tubing, precision-shaped rifle 


parts, signal corps wire or any one of 


many diversified defense items... if the 


part you're called upon to make, calls for 
processing through dies—you'll usually find 
cemented carbide better qualifiedtoprovide 


the quality specified and the speed needed. 
The Wire and Wire Products Industry — 


perhaps to a greater extent than any 
other—knows these benefits of cemented 
carbide die use, proven during more than a 


decade of practical application. 


CARBOLOY COMPANY, INC., DETROIT, MICH. 


Chicago—Cleveland—Los Angeles—Newark— Philadelphia — 
Pittsburgh—Worcester, Mass. Authorized Distributors: Hartley 
Wire Die Co., Thomaston, Conn.—In Canada: Canadian Gen- 


eral Electric Co., Ltd., Toronto, Canada. 





CARBOLOY CEMENTED CARBIDE WIRE AND BAR DIES x TUBING DIES « SIZING DIES * SPRING 
AND WIRE FORMING TOOLS x SHAPE DIES * SHEET METAL DRAW AND RE-DRAW DIES x GAGES 
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ARE YOU 


ABET ¢ 


BETHANIZED WIRE 


Have you been fabricating uncoated wire into some 
complicated shape .. . and then applying zinc to the 
formed product to avoid cracking or peeling? 

If so, you have been overlooking a chance to im- 
prove the quality of your product, and at the same 
time to reduce manufacturing costs. 

Bethanized wire can be formed into virtually any 
commercial shape, from brush handles to woven wire 
fabric, without affecting the flawless condition of its 
special electrolytic zinc coating. Bethanized wire can 
be drawn through dies—to a fraction of its size— 
without impairing the smooth tight character of 
the bethanized zinc coating. 





If you make pail bails, woven wire fabric, con- 
veyor belt, pump chain er any other drastically 
formed article, bethanized wire has something 
definite to offer you. The bethanized coating is 
99.9+ per cent pure and as ductile as gold leaf. It is 
uniform in thickness both along and around the wire. 
It can be applied in any practical predetermined 
weight (weights double and triple that of Extra- 
galvanizing are standard bethanized coatings). 

Why not investigate the possibilities of using 
bethanized wire in your own plant? It is saving 
money and improving products for a steadily grow- 
ing number of manufacturers. 


BETHLEHEM STEEL COMPANY 





WIRE 

















THE SEYMOUR MANUFACTURING CO., 62 FRANKLIN STREET, SEYMOUR, CONN. 
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STAINLESS STEEL WIRES e COLD HEADING WIRE e SPRING WIRE 
CHAIN WIRE e WELDING WIRE e WEAVING WIRE e TINNED WIRE 
STAPLING WIRE e POT, SALT AND LEAD ANNEALED WIRE e LINK WIRE 
BALE WIRE e CORE WIRE e COPPERED WIRE e FINE WIRE 


FLAT WIRE e GALVANIZED WIRES e BOX BINDING WIRE 


PITTSBURGH STEEL COMPANY 


[641 GRANT BUILDING PITTSBURGH, PA. 
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Vascoloy 


RAMET 


T. M. REG. U. S. PAT. OFF. 







BLUE RIBBON 
= pbDIE =~ 


Give| You Six Definite Advantages in 
Drawing Intermediate Fine Wire Sizes 


On regular production runs in a number of large mills, Vascoloy- 
Ramet Blue Ribbon Dies are conclusively proving a vast superi- 





ority over ordinary carbide dies and, in many cases, replacing 
diamonds in drawing intermediate fine wire sizes. 

By running longer on size, Blue Ribbon Dies require less recut- 
ting, less shutdown time for die changes, and a lower die inven- 
tory. Compared with either diamonds or regular carbide dies, the 
overall die cost is substantially lower. 

Mills which have had the best experience with Blue Ribbon 
Dies have not attempted to replace diamond dies indisecrimi- 
nately. They have replaced them one at a time, beginning with 
the larger sizes and by working progressively to 
smaller sizes have been able to replace five dia- 








\ monds in some instances, and never less than 
three. 

ae i ¢ ; Blue Ribbon Dies are recommended especially 

1 Much Longer Life Than Ordinary Carbide Dies : I ee 


for intermediate fine wire sizes of copper. card 
wire, book wire, screen cloth wire, music wire, 


e +2 . 
2 Longer Runs on Size—Less Recutting z 
phosphor bronze, stainless steel and many other 


, a ie ; , materials. Being much better, Blue Ribbon Dies 
3 Higher Finishes Than Are Usually Obtainable 5 ; ba 4 
cost more—approximately 10%—than_ corres- 
, ; vonding sizes of regular Vascoloy-Ramet Dies. 
M Reduced Die Inventory ™ % 3 ie One Nig : errs : 
rhey are available in R-2, R-3 and R-4 nib sizes; 
. —— rough cored, rough drilled or finished, in quan- 
ed Greater Machine Efficiency — d = — 


tities of ten or more. 

mo Consider what the advantages listed here can 
@ Less Shutdown Time : 
mean to the quality of your wire, your produc- 
tion and your costs. Write for bulletin. 











VASCOLOY-RAMET CORPORATION 


NORTH CHICAGO, ILLINOIS 
An Affiliate of 
FANSTEEL METALLURGICAL CORPORATION 


NORTH CHICAGO, ILLINOIS 


Factory Owned Branches 
Jersey City, Detroit, Cleveland, Pittsburgh, Cincinnati, Hartford, Providence, Philadelphia 


In Canada: Carbide Tool and Die Company, Ltd., Hamilton, Ontario 
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Announcing A Special Issue 


For January, 1941 
— SPECIAL BECAUSE — 


The discussions on technical papers at the annual meeting 
of the WIRE ASSOCIATION will be published in their entirety 
in the regular January issue of WIRE and WIRE PRODUCTS. 


+ + + 


The Directors of the WIRE ASSOCIATION have approved 
this plan to provide these discussions to all subscribers without 


extra expenditure. 
“ae 


— SPECIAL BECAUSE — 


THE MORDICA MEMORIAL LECTURE FOR 1940 


By Benjamin Lewis McCarthy 
Chief Metallurgist, 
Wickwire Spencer Steel Company, Buffalo, N. Y. 


On The Subject 


"The Use of Plane Polarized Light and Sensitive Tint Illumination in the 
Analysis of the Microstructure of Steel" 


WILL ALSO BE PUBLISHED IN THIS ISSUE 


+ + + 


—TO OUR ADVERTISERS — 


The advertising value of this special arrangement to be 


followed in the January issue of WIRE and WIRE PRODUCTS 


is obvious. 
+ + + 


Standard rate card will apply to this issue. 


+ + + 


Closing date — December 20th, 1940. 


+ + + 


RESERVE YOUR SPACE AT ONCE 


WIRE & WIRE PRODUCTS 


300 MAIN STREET STAMEORD 30402 STAMFORD, CONN. 
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GO TO SPEED and ACCURACY 


l 
Setting new records for SUSTAINED high speed per- ; ; | 























formance ... surpassing all previous standards of 
accuracy ... Torrington Spring Making Machines win 
first honors in meeting today’s stepped-up production 
schedules. These modern machines are BUILT for 
efficiency. Construction is 75% heavier than ordinary 
machines, with tools firmly supported while forming 
wire. Timken Bearings are used throughout to pro- 
vide for both radial and thrust loads. Back lash is 
eliminated by heavy rigid parts which insure longer 
life. Operating controls are conveniently located. The 
result — GREATER ACCURACY — MORE SPRINGS 
PER MACHINE HOUR. Discover for yourself how 
modern Torrington equipment can cut your overhead 
and increase your PROFITS! 

Model W-125 Segment Type Spring Coiler (illustrated) has 
wire diameter range from .080” to .207”. Wire length per 


spring from 0” to 74” with special gearing for small diameter 
wires 0” to 147”. 


‘ " MORE AUTOMATIC SPRING COILING MACHINES 
THAN ALL OTHER MANUFACTURERS COMBINED, 












ENGINEERED AND MANUFACTURED BY THE TORRINGTON MANUFACTURING CO. of TORRINGTON, CONNECTICUT 
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BILLET GRINDIN AT RUSTLESS 


‘ ry qi ae 
ab Lib ee <igual 


... Done at Minimum Cost 


with ALUNDUM WHEELS 


ODERN—that's the keynote of the new mill of Rustless 

lron & Steel Corporation at Baltimore. And the cleaning 
room is no exception—it is up-to-date in every detail of lay- 
out and equipment. It is efficient for it includes Norton Grind- 
ing Wheels for removing scale and seams from the stainless 
steel billets. . 


From the Norton research laboratories have come newly de- 
veloped formulae for resinoid and rubber bonds. Combined 
with the features of hard, tough Alundum abrasive they have 
NORTON COMPANY, WORCESTER, MASS. resulted in grinding wheels that can cut billet cleaning costs 


New York Chicago Detroit Philadelphia for you as they have for Rustless. 
Pittsburgh Hartford Cleveland Hamilton, Ont. 


wase Call in a Norton Service engineer. 
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| NORTON ABRASIVES 


Mlauteman 























first, last and 
all the time— 


THE WATCHWORD 
OF EVERY 
CRAFTSMAN IN 
THE VAUGHN 
ORGANIZATION 


Precision production tools 
and split-hair measuring in- 
struments serve the deft 
hands and keen eyes of the 
men who build your Vaughn 
Wire Drawing Machinery. 
And it’s precisely because the 
Vaughn organization “‘thinks 
in thousandths’’—from de- 
sign engineer to final inspector 
—that you enjoy the smooth, 
faultless operation of every 
Vaughn machine through so 
many years of high-speed wire 
production. 

Get the practical facts— 
a Vaughn representative will 


gladly discuss them with you. 


VAUGHN 


WIRE DRAWING MACHINERY 


Complete Wire Drawing Equipment ... Continuous or 









Single Hole ... For the Largest Bars ... For the Smallest 


Wire ... Ferrous, Non-Ferrous Materials or Their Alloys 


THE VAUGHN MACHINERY COMPANY 
CUYAHOGA FALLS, OHIO, U. S. A. 






















Eight hours have passed. Eight hours of wages, 
steel, power -- a mounting tide of costs that 
crowds on the heels of output. 

“Bottle Necks,” by slowing down the even 
flow of output, cut into profits -- switch wages 
from production to overhead. So, it pays to 
eliminate the bottle necks, many of which can 
be removed without heavy investment or delay. 
Ask for a Morgan Report. 


Left: Morgan Wire Block, a compact vertical spindle machine for single draft, or two drafts 
on double deck blocks. Built in various capacities. 

Right: Morgan No. 105 Horizontal Bull Block for coarser sizes, affording highest production 
and economy through quicker stripping of coils. Block may be 24” to 36” as required. 
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Oey) WIRE DRAWING MACHINERY 


ENG TNUE-E RS SAN 
MANU FACTOR EDR | MORGAN CONSTRUCTION COMPANY, WORCESTER, MASSACHUSETTS 
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Features inStevens 
Flanged Stee! Drums 


(1) 
(2) 
(3) 


(4) 
(5) 
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Reduces reel assembly costs 
by eliminating the labor of 
handling a large number of 
small parts. 


Makes a stronger reel. 


Increases number of trips 
per reel from 50% to 100% 
before cut downs or com- 
plete scrapping of wooden 
reel heads. 


Drums can be used over and 
over. 


Reduces maintenance cost. 


Reduces potential hazard of 
damage to wire and cable 
in transit and in the field. 


As much as fourteen years’ 
service without refinishing or 
major maintenance. 


These statements are 


taken from actual 
experience records. 


THE STEVENS METAL 


PRODUCTS CO., 


NILES,OHIO 
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Ten years ago Firth-Sterling engineers pioneered in develop- 
ing a new kind of draw die for the wire industry with the 
early round-hole dies with nibs of Firthaloy Sintered Tung- 
sten Carbide. They represented a vast improvement over 
the best steel dies ever made! 


Thus a new champion was born—a die that could draw 
more wire in a given time than ever before possible, a die 
that stayed on size longer, produced vastly superior finishes, 
reduced drafting costs materially. Today, fully 75% of 
the nation’s wire manufacturing plants are Firthaloy 
equipped! 


New alloys of Tantalum and Titanium have been added to 
existing Tungsten grades, assuring increasingly better per- 
formance. Complete control over production—from the 
mining of our own tungsten to the Rockwell testing of every 
nib—results in highest standards of uniformity. Recent 
price reductions now make possible even wider acceptance 
and use. Ask a Firthaloy engineer to demonstrate these 
remarkable dies in your plant. 


FIRTH-STERLING STEEL COMPANY 


McKEESPORT, PENNSYLVANIA , 


New York Chicago Hartford Philadelphia 
Cleveland Detroit Dayton Los Angeles 


r SINTERED 
CARBIDE 
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Galvanizing Characteristics of Different 
Types of Steel 


PART Il 


By Robert W. Sandelin, 
Metallurgist, 


Atlantic Steel Co., Atlanta, Ga. 


— WIRE ASSOCIATION MEDAL AWARD PAPER - 1940 — 





Effect of Composition Upon 
Weight of Coating 


S previously mentioned, the 

weight of a galvanized coat- 
ing is a fair indication of the pro- 
tection it affords the steel base. 
Ordinarily however, extremely 
heavy coatings are not considered 
economical or practical since ample 


protection is obtained from lighter’ 


weights of coatings. Furthermore 
extremely heavy coatings are very 
brittle although brittleness is not 
necessarily a function of coating 
weight. 

+ + + 


ATA resulting from strip tests 

in order to determine the 
weight of the coatings on the vari- 
ous steels galvanized for various 
lengths of time proved to be very 
interesting in that it was clearly 
demonstrated that composition 
played an important role in determ- 
ining coating weights. ” At the out- 
set it may be said that both silicon 
and phosphorus proved to be im- 
portant factors. 





TABLE OF CONTENTS 
PART Il 


Effect of Composition on 
Coating Weight; Effect of 
Composition on Coating Micro- 
structure; Summary, Effects of 
Composition on Coating Prop- 
erties. + + + + 














HE hydrochloric acid-antimony 


chloride method for determin- 
ing the weight of the zinc coating 
has been designated as standard 
by the American Society for Test- 
ing Materials. Briefly, it consists 
of removing the zinc coating from 
an accurately measured and weigh- 
ed sample by immerson in concen- 
trated hydrochloric acid (sp. gr. 
1.19) to which has been added 5 cc 
of antimony chloride solution to 
each 100 cc of acid. The antimony 
chloride solution is prepared by 
dissolving 20 grams of antimony 
trioxide in one liter of concentrated 
hydrochloric acid and is used to in- 
hibit the attack of the acid upon 
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the base metal when the coating 
has been removed. 
+ + + 
Series A 
hae effect of composition upon 
the weights of the coatings 
on the various steels are sum- 
marized in Table XXX. These 
data, produced the curves which 
are shown in Figures 48 through 
52. We note that neither the pres- 
ence of copper nor manganese has 
any appreciable effect upon coat- 
ing weight. 
+ + + 
HE effect of silicon was in- 
teresting in that at .220 per 
cent silicon the coating weight was 
the lightest and incidentally, it 
was at this composition that the 
steel produced an entirely bright 
coating at the three minute im- 
mersion. As the silicon content 
was increased the coating weights 
increased as shown. 
+ + + 
HE effect of phosphorus at the 


shorter immersion times indi- 
cated a very slight increase in 
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| ler rime v3 + 13 Pan cont ProsPnoRus Table XXX 
++ ae wt a 2 | mmere F IRMERSIONS | Series A 
J “| a [CRs ae Base Composition: Cc _s Ss Mn Cu Si 
(Sample 10) -06 .019 -026 42 233 .106 
: E ts _ Weight of Coating, Oz./sq. ft. en Re ee? Oe; 
N Sample Analysis 30 seconds 60 seconds 180 seconds 
8 | 10 233% Cu 1.2850 1.7277 3.4894 
“a GE? Ses GPT eas ee | wher} 1 356% Cu 1.3088 1.7552 3.5261 
; ining ene sideband 2 626% Cu 1.2989 1.7450 3.5112 
e Se Ree wee, =| 10 106% Si 1.2850 1.7277 3.4894 
‘ ios => ! [As ea -_ 3 220% Si 1.1238 1.3998 2.2290 
sa] + 2 es eee | _| 4 348% Si 1.1807 1.5572 3.0315 
5 610% Si 1.2601 1.7388 3.4942 
os + + 10 42 % Mn 1.2850 1.7277 3.4894 
| 6 60 % Mn 1.2815 1.7444 3.4869 
m iraees Me) ADM yoy 7 84 % Mn 1.3031 1.7520 3.4600 
- et atone 10 019% P 1.2850 1.7277 3.4894 
Fieure 48 8 042% P 1.2984 1.7413 3.1751 
9 086% P 1.2306 1.5743 2.2251 
1 | ete | | 
Ml oak mrad mare ernows| |_| ~——— mae] _—Cséthe presence of silicon 
| | | WEIGNY OF ConTiMa = Ys Pen GenT MN, —_— | and vice versa. 
135, — 4 a _ ve mmuire ination 4 n 7 + + + 
Series B 
GAIN we note that 
neither copper 
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nor manganese have 
any appreciable effect 
upon the weights of 
























































the coatings. 
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Figure 49 in the cases with shorter immer-_ that the curves are consistent. The 
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Fiaure &1 finure 52 
coating weight at the medium sion times. In this particular base composition sample in this 


phosphorus content, which, how- 
ever, dropped off with an increase 
in this element. With an immer- 
sion time of three minutes the 
coating weight dropped off sharp- 


instance it is significant to point 
out that the residual silicon content 
was .106 per cent. As we shall 
observe later, the behavior of 
phosphorus is greatly affected by 


series has a low silicon content and 
as a result, galvanized with a bright 
spangled coating consisting of a 
pure zinc layer over the alloy lay- 
ers. The addition of a slight 
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Table XXXI 
Series B 
Base Composition: Cc P Ss Mn Cu Si 
(Sample 10) 17 .019 -032 48 235 015 
Weight of Coating, Oz./sq. ft. 
Sample Analysis 30 seconds 60 seconds 180 seconds 
10 235% Cu 1.1957 1.4692 1.7048 
1 388% Cu 1.1499 1.1793 1.4959 
2 676% Cu 1.2060 1.3006 1.5501 
10 015% Si 1.1957 1.4692 1.7048 
3 132% Si 1.1938 1.5604 2.9859 
4 .249% Si 1.1044 1.4110 2.4467 
5 008% Si 1.2687 1.7620 3.6137 
10 48 % Mn 1.1957 1.4692 1.7048 
6 73 % Mn 1.1119 1.4071 1.5618 
7 85 % Mn 1.0733 1.3384 1.5655 
10 019% P 1.1957 1.4692 1.7048 
8 045% P 1.7049 2.5560 3.8952 
9 084% P 1.6411 2.6850 4.8179 
amount of silicon chang- ,, — . ‘ 
es the entire appearance | | en ee ree ene mn ba sar | | 
and microstructure. The _ ,,.\_| tr oheare noakeoen | | | 
coating becomes a dark | 
gray and consists entire- S | 
ly of iron-zine alloy ; 
layers. Therefore, $ 
sample 3 in Series B £ 
actually corresponds to ¢ 
sample 10 in Series A. 3 
x 


Starting from this point, 
then, in our comparison 


we note a striking simil- =e 


arity inthe curves. Again #-%— a 
we observe that the 

curve has a minimum value at .249 
per cent silicon, which compares 
favorably with the minimum of 
.220 per cent silicon in Series A. 
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Figure 55 


immersion although the effect in 
this series was not as great as in 
Series A. 
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Per Cent Phosphorus 
Figure 53 
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Figure. 54 
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Here again we note that this par- 
ticular sample had the maximum 
tendency toward producing a 
bright coat at the three minute 
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HE effect of phosphorus in this 


series as shown by Figures 
53, through 57 indicates that in- 
creased phosphorus content results 





Os aa” 2 
Per Cent Compesttion 
Figure 57 





in increased coating weights, the 
effect being very pronounced for 
long immersions in the spelter. 
The effect in this series differed 
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Table XXXII 
Series C 
Base Composition: Cc P Ss Mn Cu Si 
(Sample 10) 32 017 -027 50 191 127 
Weight of Coating, Oz./sq. ft. 
Sample Analysis 30 seconds 60 seconds 180 seconds 
10 191% Cu 1.1761 1.5563 3.0074 
1 358% Cu 1.1901 1.5816 3.0709 
2 -600% Cu 1.1838 1.5823 3.0533 
10 127% Si 1.1761 1.5563 3.0074 
3 -248% Si 1.1469 1.4994 2.7692 
4 357% Si 1.2272 1.7240 3.7981 
5 625% Si 1.3176 1.8479 3.9561 
10 50 % Mn 1.1761 1.5563 3.0074 
6 69 % Mn 1.1647 1.5611 2.9863 
7 89 % Mn 1.1658 1.5651 2.9540 
10 017% P 1.1761 1.5563 3.0074 
8 040% P 1.1932 1.5731 2.8092 
9 080% P 1.1809 1.5133 2.5475 
/ cad or son take vn, oot or a: fi i Series Cc 
ws eee — “ ARIATION in cop- 
& per and manganese 
:” a Fo: —-—— contents is without any 
t | appreciable effect hence 
I rt as v7 | one may conclude that 
3 | the presence of varying 
S oh — 4} —- _1 +. — — | 
% 4 = | amounts of these ele- 
i). eS A _ ments are of no practi- 
hi ncincegt donee a. ae | ee ee alk ‘ 
| cal importance. Of course 
| __| negative results do have 
es ee ee importance as such, they 
a ts J a 7 ‘ eee ‘ 
4 “iE cent Compasitice® 9 are, however, less ef- 
i in fective in creating inter- 
creased phosphorus content in- est than data of a positive nature. 


creases the weight of the coating 


o ie ‘ag tremendously provided no silicon 
is present. If silicon is present, 
Fiaure 59 
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from that observed in Series A, 
however in this instance the resi- 
dual silicon content was extremely 
low and this factor is an important 
consideration. In other words, in- 
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+ + + 
HE effect of silicon was con- 
sistent with results obtained 
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the weight of the resultant coat- 
ing is considerably less, particular- 
ly for long immersions. Table 
XXXI summarizes data obtained 
on this series. 





in Series A and B. Figures 58 
through 62, illustrate this effect 
showing a minimum point in the 
curves at .248 per cent silicon. In- 
creasing the silicon content above 
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Table XXXIII 








Series E 
Base Composition: Cc ‘y Ss Mn Cu Si 
(Sample ,12) ll 015 .028 42 175 -0090 





Weight of Coating, Oz./sq. ft. 











Sample 30 seconds 60 seconds 180 seconds 
12 1.1396 1.1670 1.4137 
1 1.8074 2.6907 5.2847 
2 1.2359 1.2794 1.7099 
$ 1.2525 1.3169 1.5309 
4 1.2243 1.7397 3.5957 
5 1.2246 1.7477 3.6075 
6 1.2379 1.7484 3.6289 
7 1.1268 1.6041 3.3663 
8 1.7161 2.4617 5.0737 
9 1.1452 1.6266 3.4123 
10 1.7520 2.5505 5.2513 
108 1.3676 1.5815 1.7092 
1l 1.1808 1.6454 3.4167 








this value causes a very marked 
increase in coating weight. In 
comparing the curves for silicon 
in Series A, B, and C we note that 
with an increase in carbon content, 
the ‘dip’ in the curve becomes 
much less pronounced. Whether or 
not the carbon content is the sole 
factor in affecting this change in 
the curves for these steels is not 
conclusive. 
+ + + 

HE effect of phosphorus in this 

series was quite similar to the 
results observed in Series A. The 
general character of the curves 
were the same except that the de- 
crease in coating weight was not 
so pronounced. Here again we 
must take into account the fact 


4s 4 yp a - 
SERIES E ‘ 1 
= Grey 
WEIGHT OF CORTINA ee 4.20 os/o9 fh 
~~ ms 
o7 s/f 
esate 


PER GENT PHOSANORUS 
en ee 









he, JAD MITE (MER SIONS | 





- 





*# 
s 


~ 
s 














ry 
; 


Jari 


oh cr L 
ma ag 





Weight of Coating - Oz per 59 


ae 
1.0\—Aicigat. ——— 








4 3}-——_———__} —__»__-___-4 4p 





Steels platted are \Samples Now.8 & 1 pect, 
































ou wr) 030 040 250 ee ere we 
* Far Cent Phosphorus 


Figure 63 


this series of steels contained a 
residual silicon content of .127 per 
cent, the presence of which has a 
profound effect upon the behavior 
of the phosphorus. 


+ + + 


Series E 
INCE the role of copper is more 
or less ineffectual in affecting 
the coating weight it will not be 
given further consideration in this 
series. The most interesting and 
important data obtained in this set 
was obtained from the phosphorus- 
silicon combinations. Figures 63 
through 68 show the effects of 
phosphorus, silicon and combina- 
tions of the two. 
+ + + 
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INCE the base composition of 
this series contained only 
.0090 per cent silicon, the effect of 
increasing the phosphorus content 
was to increase the weights of the 
coatings tremendously, particularly 
for the three minute immersion. 
++ + 
HE effect of increasing the 
silicon content to the high 
values indicated was to increase the 
coating weights slightly at the 
thirty second immersion, con- 
siderably more at the one minute 
immersion and about 300 per cent 
at three minute immersion. Never- 
theless, the increase in coating 
weight due to silicon alone was con- 
siderably less than for the high 
phosphorus samples which showed 
coating weight increases of about 
350 per cent for the 3 minute im- 
mersion. This seems astounding 
when compared with the 24 per 
cent increase of the base sample 
for the three minute immersion. 


++ + 

HE effect of increasing the 

silicon content to the high 
values indicated, produced large 
increases in coating weight over 
the base sample; the per cent in- 
crease due to silicon average 7.84, 
49.6 and 155.3 per cent respective- 
ly for the 14, 1 and 3 minute im- 
mersion when compared with the 
coating weights of the base sample 
for the corresponding immersion 
time. Combining the effect of 
composition and immersion time 
the total average increase due to 
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mae Ex Series E and are introduced at 

| this point to produce addi- 
tional data substantiating the 
fact that the amount of silicon 
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oe oe os —+—- ~ | | present affects the coating 
INCE no_ intermediate %- weights for such combina- 
silicon contents were in- °’*> a ieee 
cluded in this series the ‘dip’ : Oe ss in sins rae ee 
in the curve in the neighbor- " | ae cantik “adidas in 
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silicon was not revealed. a | | | | | steels appear normal for a 
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Per Cont Composition 
al 68 


high phosphorus and high ‘eure steels are quite low when com- 
silicon contents was to decrease the in a high phosphorus steel affects pared with the silicon steels in Ser- 
coating weights below the values the coating weight, the greater the ies E, however, it must be remem- 
of either the phosphorus or silicon amount of silicon, the greater the bered that in this particular in- 
alone. The curves illustrating coating weight for a given phos- stance the silicon contents are in 


this effect are shown in Figures 66, phorus content. the range of the minimum point 
67 and 68. It seems apparent that + + + for straight silicon steels, hence 
silicon exerts a retarding effect N this regard it is interesting the values are low as the range of 
upon high phosphorus steels and and indeed timely to introduce -29 to .30 per cent silicon is ap- 


vice versa; this effect was pre- certain data from Series D the proached. This corresponds to 
viously noted in Series A and C. hase composition of which was trends in coating weights observed 
Note however that the coating similar to Series E except for a in Series A, B and C. 

weight values are considerably higher residual copper content. Pare 

higher than those observed in The phosphorus-silicon samples 
Series A and C. This suggests ¢ontained considerably less silicon 
that the amount of silicon present than the corresponding samples in 




































Table XXXIV 
Series D 
Base Composition: c P Ss Mn Cu Si ; 
(Sample 14) -10 011 .024 44 310 -0094 4 
$ 
Weight of Coating, Oz./sq. ft. r 
Sample Analysis 30 seconds 60 seconds 180 seconds g 
Ss 
14 011% P, .0094% Si 1.1839 1.2558 1.5093 i 
10 -066% P, .0094% Si 1.6611 2.4717 5.2213 g 
11 079% P, .0094% Si 1.6753 2.5115 5.2750 
4 -087% P, .0094% Si 1.7523 2.5503 5.4884 
6 173% Si, .011% P 1.1905 1.5723 3.1756 
9 181% Si, .011% P 1.1809 1.4600 2.4657 
1 214% Si, .011% P 1.1267 1.3942 2.2711 
13 187% Si, .079% P 1.1274 1.4757 2.3939 tone 
& 196% Si, .067% P 1.2538 1.5277 2.7822 Figure 69 
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in Series A and C and hence §,, ee —_—_+—_ illustrated by the _ silicon 
the results should be similar 3 ia hing | curves in Series A, B and C. 
in effect. This we find to be Su eet cee 
the case, the coating weights LSO as previously men- 
. . . S e . 
dropping off with increased 2. ZEA wee Soe tioned, we note, in com- 
phosphorus content for a "tote paring the Si-P steels in 
given silicon content. This = ’ebemetted welstete foo 7oble XEME : ~ 2 i hat f 
“ S £3" - 7 > + Series D and E, that for a 
corresponds in effect to the (2 ¢—“‘» = = my given silicon content the 
dropping off of coating een coating weights decrease with 
weights in Series A and C for the with the highest silicon steels, jncreased phosphorus content. This 


so-called straight phosphorus steels 
which in reality contained residual 
silicon, enough in fact, to have a 
marked influence upon the results. 
In Series E the silicon content was 
much higher in the Si-P steels than 
in Series D and the effect was to 
increase the coating weight. This 
seems to be in order when one 
considers the fact that on the 
straight silicon steels the highest 
coating weights were obtained 


whereas the lowest values were ob- 
tained in the range .20 to .30 per 
cent silicon. It appears that for a 
given phosphorus content, either 
high or low, the effect maintains 
itself, that is, the highest coating 
weights are obtained with the high 
silicon steels and the lowest coat- 
ing weights are obtained in the 
region .20 to .30 per cent silicon. 
This effect on high phosphorus 
steels is easily made by plotting 


in effect is the same trend observed 
in Series A and C, hence we may 
conclude that this effect holds for 
all ranges of silicon excepting ex- 
tremely low values, possibly under 
.05 or .06 per cent. ’ 


+ + + 
IGURES 70 through 75 show 


graphically the effects of com- 
position versus coating weights in 
Series D. 
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Table XXXV 
Series F 





Base Composition: C 


P Ss Mn Cu Si 





(Sample 8) 05 


011 026 45 229 120 





Weight of Coating, Oz./sq. ft. 





Sample Analysis 


30 seconds 


60 seconds 180 seconds 





8 05% C 
20% C 
35% C 


1.1779 
1.1964 
1.1714 


1.5870 
1.5843 
1.5695 


3.0009 
3.1013 
3.1303 





000% Ti 
042% Ti 
100% Ti 
169% Ti 


1.1779 
1.1805 
1.1813 
1.1501 


1.5870 
1.5736 
1.5956 
1.5331 


3.0009 
2.9342 
2.8610 
2.6956 
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1.1779 
1.1508 
1.0927 


1.5870 
1.4891 
1.3839 


3.0009 
2.4661 
2.1101 
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Series F 
HE effect of carbon content on 
coating weights was apparent- 
ly without appreciable importance, 
at least in the range investigated. 
The slight variations observed 


were of such small magnitude as to 
be negligible. 
oe 
HE effect of increasing tita- 
nium was without marked 
effect, the general tendency ap- 





—_—_—_—— a 








s10- ———— — - _ 
| ] senies F| 
| | | water or wai (5 VS PAR CENT C,T/A Al 
! | | 
| | | 
| Ye MINUTE IMMERSION | | 
425\— EE eae tied | a : — 
| | | | | 
| | | 
| | Baie | 
< Carbon | 
re 1a} -— T + + 4 
| | | 
. 
4 | 
n | 
8S 14+ t 
’ | 
, | 
= | 
; | | 
8 40)—————-4- 
> | ] 
mm | | 
7 | 
~ | | 
3 | 
© h0s\— we No 
| | 
| | 
| | 
100l. 1 —-- — - 
Cc . -# 40 "s _# a ye ig 
7 oo ee of oe CU 1e “a “a 
Mi... = —P 4 2 To 2. 
Per Cent Compesition 
Fiaura 79 





ree | 








aa | |seruese |] ] ~ 
WEIOAT OF ConTiNa v3 PER\CENT ¢, 7i\& Al 
| For | | 


3 MINUTE IMMERSION 



































= = 
_—_# Wt 
—# ~ 


Per Cent Compesition 
Figure 81 





pearing to be that of decreasing 
the coating weight slightly with 
increased amounts of titanium. 
+ + + 
HE effect of high aluminum 
additions was interesting. The 
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Table XXXVI 
Series G 
Base Composition: Cc ys Ss Mn Cu Si 
(Sample P-1) 10 -099 .035 39 -292 218 
Weight of Coating, Oz./sq. ft. 

Sample Analysis 30 seconds 60 seconds 180 seconds 
P-1 218% Si 1.1533 1.5585 2.6088 
P-2 500% Si 1.1793 1.6558 3.4083 

Table XXXVII 
Series H 
Individual Heats 
Weight of Coating, Oz./sq. ft. 

Sample 30 seconds 60 seconds 180 seconds 
B-1 1.1429 1.2817 1.4988 
B-2 1.7339 2.8412 3.7715 
B-3 1.1948 1.5622 2.2800 
B-4 1.1837 1.5875 2.9640 
B-5 1.1264 1.4338 2.2876 
R-1 1.1639 1.2704 1.5344 
R-2 1.0818 1.1987 1.5025 
S-1 1.1991 1.6130 3.1227 








weights of the coatings dropped 
off considerably with increasing 
amounts of aluminum, being most 
marked at the three minute im- 
mersion. In this regard it is in- 
teresting to point out the fact that 
the three minute samples were 
bright and spangled. 
+ + + 
IGURES 76 through 81 show 
the effects of these additions 
upon the weights of the galvanized 
coatings. 


+ + + 
Series G 
HE effect of increasing the 


silicon content from .218 to 
.500 per cent on a very high phos- 
phorus steel produced increased 
coating weights for all immersions. 
The effect was most pronounced 
at the three minute immersion. 
Table XXXVI shows the effect of 
this silicon addition upon coating 
weight. 

+ + + 
Series H 

HIS series was comprised of 

separate heats, chosen because 
of suitable analyses for comparison 
with the other series. It was 
thought that perhaps the effects 
brought about by mold additions 
would not be comparable with ef- 
fects observed in individual heats 
of varying composition. Sufficient 


data are already on hand to dispel 
any concern regarding this mat- 
ter. However, the results will be 
summarized and illustrated graph- 
ically. 
+ + + 

ABLE XXXVII_ shows the 

coating weights obtained with 
the various steels. From these 
data one can observe the remark- 


able inhibiting effect toward heavy 


coatings exhibited by the low 
silicon, low phosphorus steels, B-1, 


R-1 and R-2, the latter two steels 


being of the rimmed variety. 


+ + + 
HE effects of varying phos- 
phorus and silicon contents 


were the same as observed in 


previous series. 
+ + + 
HE single high sulphur steel 
produces coating weight sim- 
ilar to those obtained in plain 
carbon steels for the same silicon 
content, hence we conclude that 
the predominant effect is that due 
to silicon and that sulphur is not 
in the same category with phos- 
phorus in affecting coating 
weights. 
+ + + 


Summary: Coating Weights vs. 
Composition 

HE effects of composition upon 

the weights of the resultant 


galvanized coatings are summar- 
ized in the following: 


1. Copper has no appreciable effect 
upon coating weights. 

2. Manganese has no appreciable effect 
upon coating weights. 

3. Silicon varies in its effect depending 
upon the residual silicon in the base 
composition, two effects are noted, 
they are: 


(a) In silicon-killed steels having a 
residual silicon content of .10 to 
.15 per cent silicon, the effect of 
increased silicon is to decrease 
coating weights in the range of 
.20 to .30 per cent silicon. In- 
creased amounts of silicon pro- 
duce heavier coatings. 


(b) In semi-killed steels or steels 
very low in silicon, the effect of 
the initial increase in silicon is 
to increase the coating weight 
up to about .15 per cent silicon. 
Further increases in silicon then 
cause a dropping off in coating 
weight as the range .20 to .30 per 
cent is approached. Further 
increases above this range 
then produce increased coating 
weights. In other words, the 
first addition of silicon changed 
the steel to a silicon-killed steel, 
from which point it behaves like 
any other silicon-killed steel. 


4. The effect of phosphorus is profound- 
ly affected by the presence of residual 
silicon, that is to say, whether or not 
the steel was silicon-killed. The ef- 
fect of phosphorus exhibits the fol- 
lowing behavior depending upon the 
residual silicon content, thus: 

(a) In silicon-killed steels, the effect 
of increased phosphorus is to de- 
crease coating weights. 


(b) In steels very low in silicon, pos- 
sibly under .05 per cent, the effect 
of increased phosphorus is to 
increase coating weights tre- 
mendously, particularly for long 
immersions, 


5. The effect of phosphorus and silicon 
combined, depends upon the amounts 
of silicon and phosphorus present, 
thus: 


(a) For a given silicon content, the 
effect of increased phosphorus is 
to decrease the coating weight. 
The higher the silicon content, 
the greater will be the weights of 
the coating. The lowest values 
are obtained with the silicon 
content in the range .20 to .30 
per cent silicon, 

For a given phosphorus content, 
high or low, the behavior of 
silicon appears to be the same, 
namely, the lowest values are 
found in the region of .20 to .30 
per cent silicon. In other words, 
curves showing coating weights 
versus silicon content have their 
minimum values in this par- 
ticular range regardless of the 
phosphorus content. 


(b 


6. The effect of increased carbon con- 


tent is without appreciable effect in 
the range investigated. 

7. The effect of increased amounts of 
titanium appears to be negligible ex- 
cept for long immersions which tend 
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to show that increased amounts of 
this element decreases slightly the 
coating weight. 

8. Increased amounts of aluminum 
cause a marked decrease in coating 
weight most pronounced at long 
immersions. 

+ + 


apes conclusions mentioned 
above in regard to carbon, 
titanium and aluminum are based 


on additions made to a silicon- 


killed steel. 
+ + + 


Metallographic Characteristics of 
the Various Types of Galvanized 
Coatings 


T is undoubtedly true that the 


various properties of a hot-dip 
galvanized coating, such as ap- 
pearance, adherence and weight, 
are closely related to its micro- 


structure. It seems reasonable, 
therefore, to assume that the 
microstructure of a bright, 


spangled coating differs from that 
of a gray coating, and, such is in- 
deed the case. Since the various 
types of coatings vary with the 
different types of steels being 
galvanized, it can be assumed that 
the microstructure is greatly in- 
fluenced by and is a function of 
the composition of the steel base 
when galvanized under comparable 
conditions. Finkelday (13) in his 
work on the microstructure of zinc 
coatings mentions the fact that 
he believed the various types: of 
coatings he obtained were due in 
part to differences in composition 


ing at 300°F and about 3000 lbs. 
per square inch. This procedure 
insured examination of all speci- 
mens from the same relative posi- 
tion in the test sample thus pro- 
ducing comparable results. 
+ + + 

HE sample, mounted in bake- 

lite, was ground to flatness 
on a machine grinder, then polished 
by hand on 1, 1/0, 2/0, 3/0 metallo- 
graphic polishing paper, and finally 


placed on_ horizontal rotating 
polishing wheel covered’ with 
broadcloth. 


+ + + 

INCE the pure zinc layers in the 
coatings were very thin the 
use of rouge suspended in water 
was quite unsatisfactory. In 
practically every case where water 
was used the pure zinc layer over 
the alloy layers would pit so badly 
as to be practically indiscernible 
under the microscope. A dark 
band representing the area form- 
erly occupied by the pure zinc was 
about all that could be observed 
after polishing. After consider- 
able delay it was decided to try the 
method suggested by Romig and 
Rowland (14) of using rouge 
suspended in ethylene glycol mono- 
butyl ether. This method pre- 
serves the pure zinc layer even 
when very thin, and proved to be 
a decided improvement over the 
conventional method. Romig and 
Rowland recommended an etching 
reagent composed of 8 drops of 


concentrated HNOs;, 4 drops of 
concentrated HF, and 30 ml of 
glycerine. It was found that while 
this etching reagent was _ satis- 
factory it reacted rather slowly 
and did not develop the iron-zinc 
alloy structures quite as sharply 
as one comprised of the following: 
10 grams Cr,03, 1.5 grams NasSO,, 
100 cc water, etching time one to 
three seconds. Both of these 
etching reagents were too strong 
for developing the very thin pure- 
zinc layer, being over-etched very 
readily. It was found that in 
order to prevent over-etching and 
develop these thin layers in a sat- 
isfactory manner it was necessary 
to dilute the chromic acid etching 
reagent described above to a very 
low strength. A few drops in an 
ordinary watch glass filled with 
water reduced its reaction rate so 
that a satisfactory etching time 
for the pure-zine layer was of the 
order of from 8 to 12 seconds. At 
this dilution it was not possible to 
completely develop the microstruc- 
tures of the alloy layers, however, 
in these cases the identification of 
the pure-zinc layer was the pri- 
mary objective. 


+ + + 


UE to the tremendous differ- 
ence in hardness between the 
pure-zine layer, iron-zine alloy 
layer and steel base it was par- 
ticularly difficult to obtain good 
polishes where it was desired to 























































































































of the steel base. No attempt was 
made however, to correlate these 
structures with composition. non ~ 
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show the pure-zine layer. In most 
cases this layer was very thin and 
was revealed only with consider- 
able difficulty. With increasingly 
heavier coatings, the pure-zinc lay- 
er becomes more easily identified. 
+ + + 
Interpretation of the lron-Zinc 
Equilibrium Diagram 
NTERPRETATION of the iron- 
zine equilibrium diagram re- 
veals the existence of two inter- 
metallic compounds and a simple 
solid solution of iron in zine. The 
amount of iron held in solution in 
the zine seems to be a controversial 
issue, the amount ranging from 
0.0028 to 0.020 per cent. Recent 
work, (15), seems to indicate that 
the former figure is probably more 
nearly correct. 
+ +. + 
IGURE 193 shows a generally 
accepted form of the _ iron- 
zine equilibrium diagram, although 
a more recent diagram has been 
presented (15), (16) in which an 
additional zeta phase has _ been 
proposed. 
+ + + 
HE use of the terms, FeZn; 
and Fe;Znjo, to designate con- 
stituent alloy layers is not war- 
ranted on the basis of the facts al- 
ready known. Investigation of 
the equilibrium diagram, indicates 


the field designated as FeZn,; to 
extend in composition of approxi- 
mately 7 to 11 per cent in iron, and 
that of FesZn,o to range from 20 to 
27 per cent iron. This range in 
composition should dispel any pre- 
conceived notion concerning the 
existence of true compounds and 
suggest the use of the more ap- 


propriate terms of phases. In fact 


it is logical to assume that these 
phases are indeed solid solutions 
of a special type. These solid solu- 
tions, sometimes referred to as 
secondary solid solutions, are in- 
termediate phases of lattice struc- 
ture unlike either of the participat- 
ing metals, but which is definitely 
that of a compound falling within 
the range of the solid solution. In 
other words we have compounds 
of variable composition which 
merely implies the existence of a 
solid solution having properties 
resembling those of a compound. 
Therefore it would be more ap- 
propriate to refer to FeZn; and 
Fe;Zn,) as phases rather than as 
true compounds in the strictest 
sense of the term. 
+ + + 
N so far as galvanized coatings 
themselves are concerned they 
probably can be classified as 
either of one of two types; bright, 
shiny, with or without a spangle, 
or the gray type of coating. 











+ + + 
Table XXXVIII 
Series A 
Base Composition: Cc yg Ss Mn Cu Si 
(Sample 10) .06 019 .026 42 233 106 





Coating Microstructure 





Sample Analysis 30 seconds 


60 seconds 180 seconds 





10 233% Cu Iron-zine alloy 
1 356% Cu ane aoe < 
2 -626% Cu i tee Pe 


Iron-zinc alloy Iron-zinc alloy 





10 -106% Si 
3 220% Si ag om “s 


4d 348% Si Pets ee es 
.610 % Si ” ” ” 


Iron-zince alloy 
Very thin pure zinc 
layer over alloy lay- 
ers 

Iron-zinc alloy 


” ” ” ” ” ” 





10 42 % Si  Iron-zinc alloy 
6 60 % Si sem: <6 
| 84 % Si ” ” ” 


Iron-zine alloy 


” ” ” ” ” ” 


” ” ” ” ” ” 





10 019% P Iron-zine alloy 
8 042% P ” ” ” 
9 .086% P ” ” ” 





Iron-zine alloy 


” ” ” ” ” ” 


meee - Pure zinc layer, 
over alloy layers 








OATINGS which appear bright 


and shiny invariably have a 
layer of relatively pure zine over 
the alloy layers. This outer layer 
of pure zinc need not be of any 
considerable thickness to impart a 
bright, shiny appearance. As a 
matter of fact, in all of the 
samples examined, the pure zinc 
layer, when present, represented 
but a small fraction of the total 
thickness of the coating. 

+ + + 
HE gray type of galvanized 

coating invariably consisted of 
iron-zine alloy layers with no pure 
zinc layer discernible. In most 
cases, two alloy layers were clearly 
distinguishable, a narrow layer 
next to the steel base, and a re- 
latively wider or thicker layer on 
the outside. It is obvious that the 
iron-zine phases closest to the steel 
base are highest in iron content 
so that the principal constituents 
would be the FesZn;) phase with 
varying amounts of the FeZn; 
phase depending upon the iron 
content. It is likely that the inner 
alloy layer is comprised chiefly of 
the Fe;Zn,» phase with a transition 
zone of the Fe3;Znjo and FeZn; 
phases and an outer zone of the 
FeZn; phase. It would seem much 
more convenient to refer to these 
various constituents as specifically 
designated phases as suggested by 
Schromm (16). In_ galvanized 
coatings true equilibrium condi- 
tions do not exist since rates of 
cooling are rapid and there always 
exists a concentration gradient be- 
tween the outside of the coating 
and the steel base depending upon 
the thickness and rates of diffu- 
sion. For this reason, then, hot- 
dip galvanized coatings are very 
complex in nature, and do _ not 
readily lend themselves to a pre- 
cise interpretation. 

+ + + 
HE fact that certain steels gal- 

vanize with bright, shiny 
light-weight coatings which show 
an outer layer of pure zinc, where- 
as other steels galvanized under 
identical conditions produce gray, 
heavy coatings comprised entirely 
of iron-zine alloy layers, indicates 
fundamental differences in the 
rate of alloy formation between the 
iron and zine. In cases where ex- 
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tremely heavy coatings are pro- 
duced, the alloying action between 
the iron and zinc is certainly more 
rapid, and is obviously a function 
of the composition of the steel base 
since that is the only variable 
involved. 
+ + + 
The Mechanism of Coating 
Formation 
HE mechanism of formation of 
a hot-dip galvanized coating is 
relatively simple and normally 
consists of: (1) Reaction between 
the steel base in the bath to form 
iron-zine alloys of varying com- 
position. It is probable that the 
iron diffuses outward to form 
high-melting point compounds or 


phases, part of which remain at- 


tached to the steel base and form 
the basis for further growth. Part 
of these iron-zinc compounds sink 
to the bottom of the spelter pan to 
form what is commonly known as 
dross. 
+ + + 
HE increase in thickness of the 
alloy layer continues as long 
as the steel remains in the spelter. 
The greater the diffusibility of the 
iron, the greater will be the thick- 
ness of the alloy layer. The dif- 
fusibility of the iron seems to be 
affected by other elements in solid 
solution in the iron. In other 
words, the “solution pressure” of 
various steels in spelter is in- 
fluenced by the base composition. 
+ + + 
S the steel is removed from the 
spelter it is covered or ‘wetted’ 
by molten pure zinc in a purely 
incidental manner. This molten 
zine will eventually freeze as such 
unless there is sufficient sensible 
heat left in the steel to prolong 
the alloying action, in which case 
the surface layer of pure zinc will 
be entirely used up to form iron- 
zine alloys. This phenomenon is 
readily observed to take place after 
the specimens have been removed 
from the spelter. All of the samples 
are alike in that they are all coated 
with a layer of bright, shiny molten 
zinc; after a relatively short time 
however the change from a bright, 
shiny appearance to a gray takes 
place in plain view over a period of 
time of possibly ten seconds or 
more. In other cases, the bright 





Table XXXIX 





Base Composition: 





Series B 
C e Ss Mn Cu Si 
7 .019 .032 48 235 015 





Coating Microstructure 





Sample Analysis 


30 seconds 


60 seconds 


180 seconds 





Pure zinc layer 
over alloy layers 


9”? 


9 


Pure zinc layer 
over alloy layers 


” 


Pure zine layer 
over alloy layers 


” 





ot mem 6 


Pure zinc layer 
over alloy layers 
Iron-zine alloy 


Pure zinc layer 
over alloy layers 
Iron-zinc alloy 


Pure zine layer 
over alloy layers 
Iron-zinc alloy 


” ” ” 


” ” ” 





Pure zinc layer 
over alloy layers 


”? 


” 


Pure zine layer 
over alloy layers 


9”? 


” 


Pure zinc layer 
over alloy layers 


” 


” 





Pure zinc layer 
over alloy layers 
Iron-zinc alloy 


Pure zine layer 
over alloy layers 
Iron-zine alloy 


Pure zine layer 
over alloy layers 
Extremely thin 
non - continuous 
layer of pure zinc 
over rough sur- 


face 
” 











Base Composition: 





Table XL 
Series C 
Cc ig Ss Mn Cu Si 
-o2 017 .027 50 191 127 





Coating Microstructure 





Sample Analysis 


30 seconds 


60 seconds 


180 seconds 





Iron-zince alloy 


Iron-zine alloy 


Iron-zinc alloy 











Iron-zinc alloy 


” ” ” 


9” ” ” 


” ” ” 








Table XLIII 








Series G 
Base Composition: Cc P S Mn Cu Si 
10 .099 .035 .39 -292 .218 





Coating Microstructure 





Sample Analysis 


30 seconds 


60 seconds 


180 seconds 








Iron-zine alloy 


” ” ” 


Iron-zine alloy 


Extremely thin pure 
zine layer over al- 
loy layers. 
Iron-zine alloy 
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Table XLI 
Series E 
Base Composition: Cc P Ss Mn Cu Si 
(Sample 12) ll 015 .028 42 175 -0090 
Coating Microstructure 
Sample 30 seconds 60 seconds 180 seconds 

12 Pure zinc layer over Pure zinc layer over Pure zinc layer over 

alloy layers alloy layers alloy layers 

1 Iron-zinc alloy Iron-zince alloy Iron-zinc alloy 

2 Pure zinc layer over Pure zinc layer over Pure zinc layer over 

alloy layers alloy layers alloy layers 

3 ” ” ” 

4 Iron-zinc alloy Iron-zinc alloy Iron-zinc allo 

” ” ” ” ” ” ” ” ” 

rf ” ” ” ” ” ” ” ” ” 

q ” ” ” ” ” ” ” ” ” 

8 ars " ee ie ” Extremely thin pure 
zine layer over alloy 
layers - barely dis- 
cernible 

9 Iron-zine alloy Iron-zinc alloy Iron-zine alloy 

10 ” ” 99 ” ” ” ” ” ” 

ll ” ” ” ” ” ” ” ” ” 














Table XLII 
Series F 
Base Composition: Cc P Ss Mn Cu Si 
(Sample 8) -05 O11 -026 45 229 .120 





Coat 


ing Microstructure 





Sample Analysis 


30 seconds 


60 seconds 


180 seconds 
































8 05 %C Iron-zine alloy Iron-zinc alloy Iron-zinc alloy 
1 .20 % : ” ” ” ’ ” ” ” ” ” 
2 35 % C ” ” ” ” ” ” ” ” ” 
8 000% Ti Iron-zinc allo Iron-zinc allo Iron-zine alloy 
3 042% Ti ” ” ” ” ” ” ’ ” ” 
4 100% Ti ” ’” ” ” ” ” ” > ” 
5 "169% Ti ” ” ” s° ” ” ” ” ” 
8 Trace Al __iIron-zinc alloy Iron-zine alloy Iron-zine alloy 
6 145% Al > , ”° ” ” ” ” ” hd 
7 303% Al he o ae oer = Extremely thin 
pure zinc layer 
over alloy layers 
Table XLIV 
Series H 
Individual Heats 
Coating Microstructure 
Sample 30 seconds 60 seconds 180 seconds 
B-1 Pure zinc layer over Pure zinc layer over Pure zinc layer over 
alloy layers alloy layers alloy layers 
B-2 Iron-zine alloy Iron-zinc alloy Extremely thin pure 
zinc layer over alloy 
layers 
B-3 ” ” ” ” 
B-4 4 a ” Pe, a. 4 Iron-zinc alloy 
B-5 ee si 4 ees ” Extremely thin pure 
ey bo - zine layer over alloy 
layers 
R-1 Pure zinc layer over Pure zinc layer over Pure zinc layer over 
alloy layers alloy layers alloy layers 
R-2 ” ” ” 
S-1l Iron-zinc alloy Iron-zinc alloy Iron-zinc alloy 








shiny molten zinc freezes to form a 


bright, shiny and sometimes 
spangled surface. 
+ + + 


APID cooling by means of fans 


or a water quench freezes the 
pure zinc layer and cools the object 
as a whole so that further diffusion 
and alloying is stopped-immediate- 
ly in the case of the water quench. 
+ + + 
ARGE objects with relatively 
small surface area and gal- 
vanized at short immersion times 
will be more likely to produce gray 
coatings than thin sections like 
sheet, strip or bands which lose 
their heat much more rapidly. On 
the other hand objects left in the 
spelter for long periods of time 
form, in some cases, extremely 
heavy alloy coatings, so heavy in 
fact that the rate of diffusion of 
iron into the zinc layer is material- 
ly reduced. In fact so much so 
that after cooling there still re- 
mains a sufficiently thick layer 
of pure zinc to produce a bright, 
shiny coating. It was an interest- 
ing fact that the samples which 
galvanized bright at the three 
minute immersion either had very 
heavy coatings or had the lightest 
coating values in any particular 
set, as for example, sample 3 and 
9 in Series A, the low points in the 
silicon and phosphorus curves re- 
spectively (3 minute immersion). 
On the other hand in Series B, 
samples 4 and 9 represent the low 
and high points in the silicon and 
phosphorus curves respectively, 
sample 4 was 60 per cent bright 
and sample 9 was 100 per cent 
bright. 
} <a 
N the one case a bright coat re- 


sults from a retarded alloying 
action due to the peculiarities of 
the base composition, in which case 
the pure zinc layer is not materially 
reduced in thickness by continued 
alloying action and a bright coat 
remains. On the other hand a 
bright coat results from the slug- 
gishness of the alloying action 
having to proceed at slower rates 
due to a relatively low iron content 
at the outer surface of a very thick 
alloy coating. The lower concen- 
tration gradient reduces the rate 
of diffusion of iron into the zinc 
coating and as a result this layer 
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PHOTOMICROGRAPHS 
Series A 





EFFECT OF COPPER ON COATING MICROSTRUCTURE 





Base Composition: 
(Sample 10) 


Cc P S Mn 





06 -019 -026 42 




















Fig. 82. Sample 10, .233°% Cu, 60 second im- 
mersion. X250. . am + 





Fig. 83. 


Sample 1, .356% 
mersion. + 


Cu, 60 second im- 
X250. o 





Fig. 84. 


Sample 2, .626% Cu, 60 second im- 
mesion. 7 * 


X250. 





























Cu, 180 second im- 


Fig. 85. Sample 10, .233% 
le + + 


mersion. X250 


freezes before it can become en- 
tirely alloyed. 
a: 
N Tables, XXXVIII to XLIV in- 
clusive, a summary is given of 
the microstructures obtained with 
each series of samples for each 
of the three immersion times. It 
should be remembered that only 
the top portion (3.” off the top) 
of the galvanized samples were 
mounted and that in many cases, 
at least where the samples were 
partly bright and partly gray, the 
metallographic sample always illu- 
strated the gray structure since 
the gray portions were always the 
top portions. This is due of course 
to drainage of the zinc down the 
sides of the sample, and because 
of this, the coatings were always 
slightly heavier at the bottom por- 
tion. To maintain consistency in 
order to obtain comparable results, 
all of the metallographic specimens 


Fig. 86. 
mersion. 


Sample 1, .356% Cu, 
X250. a 


180 second im- 
+ + 


were obtained from the same re- 
lative position in the sample. 
+ + + 


Discussion of Coating 
Microstructures 

Series A 

ABLE XXXVIII 

the general types of micro- 

structures obtained. In all cases, 

with the exception of samples 3 

and 8 at the three minute immer- 

sion, the coating structures were 

comprised of iron-zinc alloys. 

>> => 

microstructures 


summarizes 


HE differed 
considerably among’ them- 
selves however. The base composi- 
tion showed a microstructure con- 
sisting of a very thin alloy layer 
showing a relatively fine matrix. 
The inner alloy layer was of uni- 
form thickness and the line of 
demarcation was clear and concise. 
With increased immersion time, 


Fig. 87. 


Sample 2, .626% Cu, 180 second im- 
mersion. = = oe 


X250. 


the total thickness of the coatings 
increased although the thickness 
of the inner alloy layer remained 
about the same, the growth being 
confined to the outer layer. With 
increased immersion time all sam- 
ples showed a tendency toward the 
formation of a columnar type of 
structure. 
+ + + 
HE copper and manganese 
steels showed microstructures 
identical with those exhibited by: 
the base sample, hence it may be 
safely concluded that neither of 
these elements noticeably affects 
the microstructure of a galvanized 
coating. 
ee 
AS noted previously in observa- 
tions regarding appearance, 
adherence and coating weights, 
neither copper nor manganese ex- 
erted any noticeable affect upon 
these coating properties, hence it 
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PHOTOMICROGRAPHS 
Series A 





EFFECT OF SILICON ON COATING MICROSTRUCTURE 





Base Composition: 


C P S Mn 


Cu Si 





06 .019 -026 42 


233 106 












































Fig. 88. Sample 10, 0.016% Si, 60 Fig. 89. 
Oo + 


second. X250. 

















Sample 3, 0.220% Si, 60 
second. X250. * + 


second. X250. 


Fig. 90. Sample 4, 0.348% Si, 60 
+ oo 


Fig. 91. Sample 5, 0.610% Si, 60 
second. X250. + +> 


























Fig. 92. Sample 10, 0.106% Si, Fig. 93. 


180 second immersion. X250. + 


seems reasonable to suppose that 
their microstructures would not 
differ from that of the base sample. 
This supposition is substantiated 
by observations made in this and 
subsequent series. 
+ + + 

HE effect of the silicon addi- 

tions brought about marked 
changes in the microstructure. For 
samples 3 and 4 the thickness of 
the inner-alloy layer was notably 
increased. Furthermore the struc- 
ture observed in the outer-alloy 
layer was very much coarser and 
exhibited a decided columnar type 
of structure. The increase in 
inner-alloy thickness is most pro- 
nounced in the case of sample 3 in 
which case the thickness of the 
inner-alloy layer was uniform and 
the line of demarcation was easily 
distinguished for all immersion 
times. With sample 4 the line of 
demarcation was easily distin- 
guished for all immersion times. 


Sample 3, 0.220% Si, 
180 second immersion. X250. + 


With sample 4 the line of demarca- 
tion between the inner and outer- 
alloy layers was readily distin- 
guishable at the 14 and 1 minute 
immersions but quite irregular and 
much more difficult to identify at 
the 3 minute immersion. Sample 
5, with the highest silicon content, 
showed no distinction between 
inner and outer-alloy layers for 
any of the immersion times. The 
microstructures were very complex 
in nature and exhibited a coarse 
block-like pattern. 
+ + + 


i seems significant that sample 


3 which had a definite tend- 
ency to galvanize bright, particu- 
larly at the longer immersion 
times, and which showed consist- 
ently lighter coatings for all im- 
mersion times should exhibit a 
microstructure which differs from 
the rest of the silicon group. 
Briefly stated, this difference con- 
sists of a definite increase in thick- 


Fig. 94. Sample 4, 0.348% Si, Fig. 95. Sample 5, 0.610% Si, 
180 second immersion. X250. 


180 second immersion. X250. + 


ness of the inner-alloy layer ac- 
companied by a decrease in the 
total thickness of the coating, 
thereby increasing the proportion- 
ate thickness of the inner-alloy 
layer in relation to the total thick- 
ness. Furthermore the line of 
demarcation between the inner 
and outer-alloy layers was clean 
and distinct. In sample 4 this 
clearness decreased with increased 
immersion time. Sample 4, how- 
ever, had less tendency to brighten 
and had a somewhat heavier coat- 
ing weight. These relationships 
are illustrated in Figure 49. 
+ + + 

|7 seems quite probable that all 

of the attendant properties of 
sample 4 as distinguished from the 
rest of the silicon group are re- 
lated to its microstructure, the 
increase in the thickness of the 
inner-alloy layer, denoting a de- 
creased alloying action which is 
accountable for the lighter coating 
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Fig. 99. Sample 10, .42% Mn, 180 second im- 
e 


mersion. X250. 
weight and its tendency to gal- 
vanize with a bright coating. 
+ + + 

HE effect of increasing the 

phosphorus content showed a 
progressive increase in the thick- 
ness of the inner-alloy layer, being 
greatest at 0.086 per cent phos- 
phorus and least at 0.019 per cent. 
This is very interesting in light of 
the fact that the coating weights 
decrease with increased phos- 
phorus content and the tendency 
to form bright coatings also in- 
creased. As mentioned above in 
connection with the silicon steels, 
the increased thickness of the 
inner alloy layer is definitely as- 
sociated with decreased coating 
thickness or weight, and the tend- 
ency to galvanize with a bright 
coat. 


B ieee structure observed was 
coarser and had a more definite 


+ + + 


Fig. 100. Sample 6, .60°% 
— 


Mn, 180 second im- 
mersion. X250. + 


columnar pattern than the base 
sample. 
+ + + 
IGURES 82 to 107 inclusive 
show the microstructures for 
all the samples in this series for 
the one and three minute immer- 
sions. 
_ ae “ap 

N regard to the correlation be- 

tween the microstructures and 
the results of the bend tests, it is 
particularly interesting and signifi- 
cant to observe that the poorest 
inside bend with the silicon steels 
was obtained with sample 5, the 
sample which also had the lightest 
coating weight and the greatest 
tendency to galvanize bright. This 
sample had the thickest inner- 
alloy layer and the least coating 
thickness in the silicon group, 
making the ratio of inner-alloy 
thickness to total coating thickness 
proportionately greater. 


Fig. 101. 84% 


mersion. 


Sample 7, 


Mn, 180 second im- 
X250. + + 


HIS type of structure would 

resist a compressive stress on 
the inside bend less effectively 
than the tensile stresses on the 
outside bend for the reason that 
the compressive stress would cause 
buckling or crushing of the high- 
iron content, thick inner-alloy lay- 
er, thereby causing innumerable 
fine cracks and flakes which could 
be easily rubbed off. On an out- 
side bend, the inner-alloy layer 
would merely crack but would not 
lift out since no lifting or buckling 
action would be attendant. This 
seems to be in accordance with ob- 
served facts concerning the in- 
creased hardness and brittleness of 
this inner-alloy layer. 


+ + + 
AMPLE 4, which had a thinner 
and more irregular inner- 


alloy layer showed: (1) Greater 
total coating thickness, (2) slight- 
ly greater coating weight, (3) de- 
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Fig. 102. Sample 10, .019% P, 60 second im- 
mersion. X250. * e + 


Fig. 103. Sample 8, .042% P, 60 second im- 
mersion. X250. + + + 


Fig. 104. Sample 9, .086% P, 60 second im- 
° . + 


mersion. X250. 





























Fig. 105. Sample 10, .019% P, 180 second im- 
mersion. X250. 7 


creased tendency to galvanize with 
a bright coat, and (4) slightly 
better coating adherence on the 
inside bend. The latter being the 
result of a proportionate decrease 
in inner-alloy layer thickness as 
well as a proportionate decrease in 
the ratio of inner-alloy thickness 
to total thickness, due to the fact 
that the thickness of the inner- 
alloy layer decreased whereas the 
total coating thickness increased. 
++ + 


HEREFORE, it seems in the 

case of Sample 3, we have an 
exception to the general rule that 
the best coating thickness is ob- 
tained with the least coating thick- 
ness. The same is true in the case 
of the high-phosphorus | steels, 
sample 9, in this series; and for 
the same reason, namely, an in- 
creased inner-alloy layer thickness 
in connection with a decrease in 
total coating thickness, the above 


Fig. 106. Sample 8, .042% P, 180 second im- 
mersion. X250. i > + 


statement referring to the adher- 
ence on the inside bend. It is 
generally true however, that for a 
given type of microstructure, thin- 
ner coatings have better flexibility 
and coating adherence. Compari- 
sons of coating adherence between 
different classes of steels having 
different types of coatings will not 
necessarily be in strict accordance 
with the total coating thickness as 
indicated above. 
+ + + 
NCIDENTALLY, sample 9 which 


had a bright coating for the 
three minute immersion, showed a 
microstructure consisting of a 
very thin pure-zine layer over the 
alloy layers. It is the decreased 
alloying action of the iron in the 
steel base which retards the chang- 
ing over of the bright pure-zinc 
layer to gray alloy layer. When 
the action is rapid the pure-zinc 
layer becomes alloyed with iron 


Fig. 107. Sample 9, .086% P, 180 second im- 
mersion. X250. + > _ 


before it freezes and therefore 
changes in appearance as well as 
in microstructure. 
+ + + 
Series B 
IGURES 108 to 146, inclusive, 
show the microstructures for 
all of the samples in this series. 
Table XXXIX summarizes the 
general types of coatings obtained. 
The base sample had a bright, 
shiny, spangled coating for all im- 
mersion times. The  pure-zinc 
layer over the alloy layers can 
readily be observed. 
+ + + 
ICROSTRUCTURES identical 
with those of the base 
sample were obtained with samples 
1, 2,6 and 7. This would tend to 
prove, as was already previously 
indicated in Series A, that neither 
copper nor manganese affects the 
microstructures of hot-dip  gal- 
vanized coatings. 
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Fig. 108. 
mersion. 


Sample 10, .235% Cu, 
X250. 


30 second im- 


Fig. 109. 


Sample 1, .388% Cu, 
mersion. + 


X250. 


30 second im- 
+ 




















Fig. 110. Sample 2, .676% Cu, 30 second im- 
mersion. X250. + * 
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Fig. 111. Sample 10, .235% Cu, 60 second im- Fig. 112. Sample 1, .388% Cu, 60 second im- Fig. 113. Sample 2, .676% Cu, 60 second im- 
mersion. X250. . oa mersion. X250. oo + mersion. X250. + 
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Fig. 114. Sample 10, .245¢ 
mersion. X250. + 


Cu, 180 second im- 
* + 

HE addition of small amounts 

of silicon to the base composi- 
tion produced very marked changes 
in microstructure. Notably absent 
was the pure-zine layer. The coat- 
ings were composed entirely of 
iron-zine alloy layers, hence the 
outward appearance of these coat- 
ings was gray. At the three minute 


Fig. 115. 


Sample 1, .3880% Cu, 
mersion. + 


180 second im- 
X250. + 
immersion, however, sample 4 had 
a pronounced tendency toward 
producing a bright coating, this 
particular composition, as in Series 
A, had the lightest coating of the 
group. 
+ + + 
HE increase in silicon content 


caused the disappearance of 


Fig. 116. Sample 2, .676% Cu, 180 second im- 
mersion. X250. * 2 Sa 


the pure-zine layer at all immer- 
sion times. The lower 60 per cent 
of Sample 4 was bright at the 
three minute immersion, however, 
since the metallographic specimen 
was obtained from the top, gray- 
portion the microstructure did not 
have present a layer of pure zinc 
on the outside. 
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Fig. 117. 
second immersion. 


Sample 10, 0.015% Si, 30 
X250. 


Fig. 118. 


second immersion. 


Fig. 119. 


Sample 3, 0.132% Si, 30 
+ second immersion. 


X250. 


Sample 4, 0.249% Si, 30 
X250. 


Fig. 120. Sample 5, 0.508% Si, 30 
second immersion. X250. — 
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Fig. 121. Sample 10, 0.015% Si, 


60 
second immersion. X250. + 





Fig. 122. 
second immersion. 


Sample 3, 0.132% 
X250. 


Si, Fig. 123. 


second immersion. 


Sample 4, 


60 
+ X250. 


0.249% Si, 


60 Fig. 124. 


Sample 5, 0.508% Si, 60 
- second immersion. _ 


X250. 












































Fig. 125. Sample 10, 0.015% Si, 180 Fig. 126. 
7 


second immersion. X250. 


AMPLE 4 had a structure sim- 


ilar to that observed in Sample 
5, Series A; the silicon contents 
being 0.249 and 0.220 respectively. 
Again present was a relatively 
thick inner-alloy layer together 
with a thinner total coating thick- 
ness than either sample 3 or 5. 
This substantiates the results ob- 
tained in Series A, namely, that a 
silicon steel in the range of .20 to 
20 per cent has: (1) Greatest 


second immersion. 


Sample 3, 0.132% Si, 


180 Fig. 127. Sample 4, 0.249% Si, 180 Fig. 128. Sample 5, 0.508% Si, 180 
X250. + second immersion. X250. second immersion. X250. + 
tendency to galvanize witha bright layer at all immersion times, 


coat at the long immersions, (2) 
poorest coating adherence on the 
inside bend, (3) smallest coating 
weight, (4) smallest coating 
thickness, and (5) the thickest 
inner-alloy layer, also the greatest 
ratio of thickness of inner-alloy 
layer to total thickness. 
+ + + 
AMPLE 3, 0.132 per cent silicon, 


had a very thin inner-alloy 


whereas the inner-alloy layer for 
sample 5, 0.508 per cent, was in- 
distinguishable due to the hetero- 
geneity of the structure as a whole. 
The discontinuity in this class of 
steels in the region 0.20 to 0.30 


per cent silicon is quite evident. 


+ + + 
T the three minute immersion, 
the coating thickness had in- 





December, 1940 


739 














Base Composition 





PHOTOMICROGRAPHS 
Series B 
EFFECT OF MANGANESE ON COATING MICROSTRUCTURE 
Cc 2 Ss Mn Cu Si 
ae .019 .032 48 235 015 





% erage s ie "Neu 42) 
4 - : A 4 aw 





« «hy ; 


8 erate ile tae! | 


y; Soe a eee ee 





’ ‘ - 





i 4 . ‘ _* P +. 


j 





Fig. 129. Sample 10, .48% Mn, 30 second im- 
+ + + 


mersion. X250. 























Fig. 130. Sample 6, .73% Mn, 30 second im- 
mersion. X250. + + 
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Fig. 132. Sample 10, .48% 
mersion. X250. + 


Mn, 60 second im- 
+ 














Fig. 135. Sample 10, .48% Mn, 180 second im- 

mersion. X250. * + + 
creased tremendously producing 
very complex structures. It was 
quite interesting to observe that 
the decreased coating thickness of 
sample 4 corresponded with the 
actual weight of the coating, the 
same was true of samples 3 and 5 
which had greater coating thick- 
ness. As a matter of fact the coat- 
ing thicknesses showed a very close 
relationship to the weights of the 


Sia 





Fig. 133. Sample 6, .73% Mn, 60 second im- 
mersion. X250. + + + 





Fig. 131. Sample 7, .85% Mn, 30 second im- 
mersion. X250. e 











Fig. 134. Sample 7, .8590% Mn, 60 second im- 
mersion. X250. * +. + 
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Fig. 136. Sample 6, .73% 
+ 


Mn, 180 second im- 
mersion. X250. + + 


coatings. The increase in coating 
thickness with increased immer- 
sion time was readily observed. 


+ + + 
HE effect of increasing the 
phosphorus content of the 


base composition was manifested 
in a very profound manner. Not 
only did the coating change in ap- 
pearance from a bright to a gray, 
but the coating thickness and 


Fig. 137. Sample 7, .85% Mn, 180 second im- 
mersion. X250. a 

its microcharacter were notably 
changed. It appears that phos- 
phorus, unhampered by residual 
silicon, increases the coating thick- 
ness tremendously, the thickness 
increasing with increased amounts 
of phosphorus. In most cases thé 
coating was very rough, having a 
decided tendency toward streak- 
ing, that is, forming ridges, along 
the rolling axis of the specimen. 
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Fig. 138. 


Sample 10, .019°% P, 30 second im- 
mersion. > * 


X250. 


Fig. 
mersion. 


139. Sample 8, .045% P, 30 second im- 
> 


X250. 


Fig. 
mersion. 


140. Sample 9, .084% P, 
> 


30 second im- 
X250. + 
































Fig. 141. 
mersion. 


Sample 10, .019% P, 60 second im- 
X250. + + + 


Fig. 142. 
mersion. 


Sample 8, .045% P, 60 second im- 
+ 


X250. 




















Fig. 143. 60 second im- 


Sample 9, .084% P, 
mersion. + 


X250. 














Fig. 144. Sample 10, .019% P, 180 second im- 
mersion. X250. a = * 


These ridges are so regular as to 
suggest possible influence by the 
steel base. This is in no way un- 
likely since the marked banding 
effect of phosphorus in ferrite is 
well known. It is possible that the 
ridges are the result of an in- 


Fig. 145. 


180 second im- 
mersion. — 


Sample 8, .045% P, 
X250. + 

creased alloying effect in contact 
with a high phosphorus band or 
Striation. At any rate the streak- 
ing effects seem to be more notice- 
able in the lower ranges of phos- 
phorus content. Sample 8, at the 
thirty and sixty second immer- 


Fig. 146. Sample 9, 


-084% P, 180 second im- 
mersion. X250. — = 


sions, showed a portion of its coat- 
ing with the ridges mentioned 
above. 
+ + + 
HE characteristic microstruc- 
ture appears to have a very 
thin inner-alloy layer, a matrix 
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Fig. 147. Fig. 


180 second immersion. 


Sample 10, 0.127% Si, 
X250. + 


148. 
180 second immersion. 


Sample 3, 0.248% Si, 
X250. + 


Fig. 149. Sample 4, 0.357% Si, 
180 second immersion. 


Fig. 150. Sample 5, 0.625% Si, 
+ 


X250. + 180 second immersion. X250. 






































Fig. 151. 
mersion. 


Sample 10, .017% 
X250. << 


P, 60 second im- 


not as coarse as the silicon steels, 
but which appears to have a de- 
cided tendency toward a columnar 
type of structure in the outer-alloy 
layer. In this respect the two 
classes of steels are similar except 
that the columnar crystals in the 
high-phosphorus steels are longer 
and more needle-like. 


+ + + 


T is quite possible that the flexi- 
bility, or the lack of it, is re- 
lated to this type of structure. It 
would appear that the flexibility 
in tension would be nil since the 
columnar or needle-like structure 
could be likened to opening a book 
or deck of cards, the leaves of 
which extend practically to the 
steel base. This probably also ex- 
plains why these same high-phos- 
phorus steels fail to crack or flake 
on the inside bend, this type of 
structure being well adapted to 


Fig. 152. Sample 8, .040% P, 60 second im- 
i + 


mersion. X250 


absorb compressive stresses. As a 
matter of fact, where a flake or 
two would fall off, the piece was 
unusually large and retained a 
permanent set in curvature. The 
remainder of the inside would not 
show a single crack. 


+ + + 


HE fact that all the high- 
silicon steels showed excellent 
outside bends and good inside 
bends, except in the range 0.20 to 
0.30 per cent, seems to be definitely 
associated with its coating micro- 
structure. The increased thickness 
of the inner-alloy layer, so long as 
it does not approach the critical 
value in the range of 0.20 to 0.30 
per cent silicon, together with a 
more interlocked crystalline struc- 
ture in the outer-alloy layer, would 
tend to increase flexibility both in 
compression and _ tension, par- 
ticularly the latter. 


Fig. 153. 


Sample 9, .080% P, 60 second im- 
mersion. oe + + 


X250. 


HE presence of residual silicon 
so greatly influences the effect 
of phosphorus that only in Series 
B, D, and E can the phosphorus 
steels be considered strictly as 
such. In Series A, and C the resi- 
dual] silicon is high enough to place 
these steels in the classification of 
phosphorus-silicon steels, at least 
in so far aS,galvanizing is con- 
cerned. 
ee 


NCREASED amounts of silicon 


tend to counteract the effects 
of phosphorus, so that, if the phos- 
phorus content is relatively low or 
the silicon content is very high, 
the predominating characteristics 
are those of a silicon steel. This 
manifestation has been previously 
noted in the effects upon appear- 
ance, adherence, coating weights 
and finally microstructure. 
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Fig. 154. Sample 9, .080% P, .568% Si, 30 Fig. 155. Sample 9, .080% P, .568% Si, 180 Fig. 156. Sample 7, .086% P, .570% Si, 180 
second immersion. X250. e second immersion. X250. J a second immersion. X250. a a 
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Fig. 157. Sample 8, .05% C, 30 second im- Fig. 158. Sample 1, .20% C, 30 second im- Fig. 159. Sample 2, .35% C, 30 second im- 
mersion. X250. oe + + mersion. X250. = > — mersion. X250. + o 



































Fig. 160. Sample 8, .05% C, 180 second im- Fig. 161. Sample 1, .20%% C, 180 second im- Fig. 162. Sample 2, .359% C, 180 second im- 
mersion. X250. + + mersion. X250. +. * + mersion. X250. oo a + 
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Fig. 163. 


second immersion. X250. 


Sample 3, 0.042% Ti, 30 
e 


Sample 8, 0.00% Ti, 30 Fig. 164. 
. second immersion. 





Fig. 165. 


X250. second immersion. 


Sample 4, 0.100% Ti, 30 
X250. + 


Fig. 166. 


Sample 5, 0.169% Ti, 30 
second immersion. io 


X250. 



































Fig. 167. Fig. 168. 


second immersion. 


Sample 8, 0.00% Ti, 180 
X250. 


OR this reason, then, the coat- 


ing adherence of the low and 
medium phosphorus steels in Series 
A and C is similar to that of the 
silicon steels, namely, better coat- 
ing adherence on the outside bend. 
As the phosphorus content is in- 
creased, the effects of phosphorus 
become more dominant so that the 
coating adherence is decreased, 
both on the outside and inside 
bends. The presence of silicon im- 
proves the coating adherence of 
high phosphorus steels, being most 
effective when: (1) The _ phos- 
phorus content is relatively low, 
or (2) the silicon content is very 


high. 
+ + + 


N Series B, the residual silicon 
content was so very low that 
we obtained the true effects of 
phosphorus alone upon coating ad- 
herence, weight and microstruc- 
ture. The absence of silicon in this 


Sample 3, 0.042% Ti, 180 
second immersion. + 


X250. second immersion. 
series caused even the medium 
phosphorus sample 8, to have poor 
coating adherence on the outside 
bend. 

+ + + 


Series C 
HE base sample had a micro- 
structure consisting of a fairly 
thin, though irregular inner-alloy 
layer and an outer-alloy layer with 
a fine matrix. At the increased 
immersion time there was a marked 
tendency toward a columnar type 
of crystalline structure. 
+ + + 
S observed in Series A and B 
neither copper nor manganesé 
had any effect upon the coating 
microstructure of the base sample. 


+ + + 
HE effect of silicon was identi- 
cal with that observed in 


Series A and B, namely, that. at 
0.248 per cent silicon, the micro- 
structure showed a well defined 


Fig. 169. Sample 4, 0.100% Ti, 180 
X250. + 


Fig. 170. Sample 5, 0.169% Ti, 180 
second immersion. X250. + 


inner-alloy layer and a decrease in 
the total thickness of the coating. 
Samples 4 and 5, with 0.357 and 
0.625 per cent respectively had 
microstructures in which the 
inner-alloy layer could not be dis- 
tinguished, the structure as a 
whole being rather coarse and com- 
plex. Figures 147 to 150 inclusive 
show the effect of silicon upon the 
microstructure of the base sample, 
note the decreased coating thick- 
ness and increased _ inner-alloy 
layer thickness of sample 3 as com- 
pared with the other steels in this 
group. Also noteworthy is the 
absence of the inner-alloy layers 
and the general complexity of 
structure in samples 4 and 5. In 
the base sample the inner-alloy 
layer is barely distinguishable yet 
at 0.248 per cent silicon its pres- 
ence is clear and concise; as the 
silicon content is increased its 
presence again diminishes to the 
vanishing point. 
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Fig. 171. Sample 8, trace Al, 30 second im- 
mersion. X250. — e 
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Fig. 172. Sample 6, 145% Al, 30 second im- 
mersion. X250. +. + 





























Fig. 173. Sample 7, .3039% Al, 30 second im- 
mersion. X250. — <a 

















Fig. 174. Sample 8, trace Al, 180 second im- 
mersion. X250. + . + 


T the three minute immersion, 

sample 5 galvanized complete- 
ly bright and also had the lightest 
coating weight. At the thirty- 
second immersion it showed the 
poorest coating adherence as ob- 
served on the inside bend. 

++ + 

HE effect of increasing the 

phosphorus content of the 
base sample produced the same re- 
sults observed in Series A, namely, 
that with increasing amounts of 
phosphorus, the coating thickness 
decreased and the definition and 
thickness of the inner-alloy layer 
increased, this is shown in Figures 
151 to 153 inclusive. As men- 
tioned previously the presence of 
increased thickness of the inner- 
alloy layer always denotes (1) A 
tendency to form a bright coat at 
long immersions, (2) poor coating 


Fig. 175. Sample 6, .145% Al, 180 second im- 
mersion. X250. +. - 


adherence on an inside bend, and 
(3) lighter coating weights. Sample 
9 at the three minute immersion 
galvanized entirely bright and also 
showed the lightest coating in the 
group. 

+ + + 


HE deductions set forth above 

apply in all cases to steels con- 
taining phosphorus and/or silicon. 
For straight phosphorus steels con- 
taining no appreciable amounts of 
residual silicon, the extremely 
high phosphorug_steels sometimes 
galvanized bright at long immer- 
sions but for other reasons. In 
this case the very great thickness 
of the iron-zine alloy layer acts in 
effect as a barrier to furthering 
the alloying action in the zine 
layer, and as a resilt the pure zinc 
freezes as such before becoming 
completely alloyed. 


Fig. 176. Sample 7, .303°% Al, 180 second im- 
mersion. X250. ae a + 


Series E 
HE microstructures for the 
copper, silicon and phosphorus 
steels in this series were identical 
with those of corresponding an- 
alysis in Series B. Since the base 
composition was very low in resi- 
dual silicon, the true effects of 
increased phosphorus content were 
again obtained. 
+ + + 


| N this series, however, were pre- 

pared the high phosphorus— 
high silicon steels, with and with- 
out copper. Since the copper con- 
tent had no effect upon the type of 
structure obtained it will only be 
necessary to discuss the aspects 
of the phosphorus-silicon combina- 
tion. The silicon content was suf- 
ficiently high to impart the pre- 
dominating effect, the microstruc- 
tures therefore resembling those 
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of high-silicon steels of the same 
silicon content without the phos- 
phorus. Figures 154 and 155 show 
the coating microstructure of 
sample 9, 0.080 per cent phos- 
phorus and 0.568 per cent silicon, 
for 1% and 3 minute immersions. 
Note the absence of an inner-alloy 
layer in either case and the re- 
semblance to the high-silicon steels 


in other series. 
ae 


HIS coincidence is not entirely 


unexpected since the coatings 
of these high phosphorus — high 
silicon steels resemble those of the 
straight high-silicon steels in all 
other respects, in regard to ap- 
pearance, adherence, weight and 
finally microstructure. 

+ + + 


Series F 
HE effect of increasing the 


carbon content of the base 
sample was without noticeable ef- 
fect upon the microstructure as 
can be observed by comparison of 
their photomicrographs. The sili- 
con content appears to be the 
dominating factor in determining 
microstructures of these particular 


steels. 
+ + + 


HE effect of increasing of 
titanium content was not par- 
ticularly outstanding. There was 
however, a slight increase in the 
thickness of the inner-alloy laye1, 
with increased titanium content, 
being especially noticeable for the 
three minute immersion. This in- 
crease in inner-alloy layer, accomp- 
anied by a slight decrease in total 
coating thickness is in accordance 
with the usual brightening tend- 
ency, poorer coating adherence and 
lighter coating weight. 
+ + + 
HE effect of increasing the 
aluminum content of the base 
composition was very interesting 
since it was originally thought 
that the role of this element would 
be nil. As a matter of fact, how- 
ever, the increase in aluminum 
content produced a marked in- 
crease in the thickness of the inner- 
alloy layer, quite easily observed 
at either the 14 or 3 minute immer- 
sion. Furthermore, the total coat- 
ing thickness decreased. Figures 
157 to 176 inclusive, show the 


PHOTOMICROGRAPHS 
Series G 





EFFECT OF HIGH-SILICON ON A HIGH-PHOSPHORUS STEEL 





Base Composition: Cc 


r Ss Mn Cu Si 





(Sample P-1) 10 


.099 


035 39 292 218 


























Fig. 177. 30 second 


immersion time. 


Sample P-1, 


218% Si, 
X250. + 











Fig. 178. 
immersion time. 


Sample P-2, 


500% Si, 
X250. + 


30 second 
a 

















Fig. 179. 
immersion time. 


Sample P-1, 


218% Si, 
X250. + 


180 second 
+ 


microstructures for all of the 
samples in series at 14 and 3 
minute immersions. 
+ + + 
S might be expected, these 
high-aluminum samples _gal- 
vanized bright, 90 and 100 per cent 
respectively. The poor inside bends 
exhibited by these samples are 
characteristic of coatings having 
thick inner-alloy layers. In this 
respect this class of steels re- 
sembled the silicon steels in the 
range 0.20 to 0.30 per cent silicon. 
oe +} 


Series G 


i er addition of silicon to a 

high-phosphorus steel already 
high in silicon brought about the 
expected changes in microstruc- 
ture. The original coating struc- 
ture of base sample consisted of a 
fairly thick inner-alloy which could 
be readily identified. By increas- 
ing the silicon content from 0.218 
to 0.500 per cent, the microstruc- 
ture revealed the disappearance of 


Fig. 180. Sample P-2, .500% Si, 180 second 
immersion time. X250. - 


the inner-alloy layer at both the 
14 and 3 minute immersions. 
+ + + 
AMPLE P-1, 0.218 per cent 
silicon, showed a strong tend- 
ency to galvanize bright, and at 
the three minute immersion was 
completely bright. Furthermore, 
it had the lighter coating of the 
two, these properties being in ac- 
cordance with previous results re- 
ported in othey series and compat- 
ible with the type of coating micro- 
structure obtained. Figures 177 
to 180 inclusive show the coating 
microstructures for the samples in 
this series. 
+ + + 
Series H 


HE microstructures for the 


steels in this series coincided 
with those of previous series for 
a comparable analysis. The im- 
portance of being able to check the 
results on steels from many dif- 
ferent heats was very heartening 
indeed. 
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Fig. 181. Sample B-1, .008% Si, .014% P, Fig. 182. Sample B-1, .008% Si, .014% P, 
30 second immersion. X250. * * 180 second immersion. X250. + 





























Fig. 183. Sample B-2, 005% Si, .050% P, Fig. 184. Sample B-2, .005% Si, .050% P, 
30 second immersion. X250. 7 + 180 second immersion. X250. + + 
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Fig. 185. Sample B-3, .184% me 


070% P, 
30 second immersion. X250. > 


N this series we note that the 

low-silicon, low-phosphorus steel, 
B-1; and the two rimmed steels, 
R-1 and R-2, also low in phos- 
phorus and silicon, galvanized with 
bright, shiny, spangled coatings at 
all immersion times. The coating 
microstructure is characteristic 
for this class of steels, namely, a 
pure-zine layer over the alloy lay- 
ers, the total thickness of the coat- 





Fig. 186. Sample B-3, .184% Si, .070% P, 
180 second immersion. X250. + + 


ing being small in comparison with 
other types of steels, particularly 
for long immersions. The de- 
creased alloying effect between the 
steel base and the zinc was out- 
standing. 
+ + + 
HE remainder of the steels in 
this series had coating micro- 
structures identical in nature with 
those of other series of a compar- 


able analysis and need not be re- 
peated. 
+ + + 
IGURES 181 to 192 show the 
coating microstructures for all 
of the samples in this series for 
the 14 and 3 minute immersions. 
+ + + 


Summary 
Properties of Galvanized Coatings vs. 
Composition of the Steel Base 
HIS summary of effects of com- 
position of the steel base upon 
the various properties of a hot-dip 
galvanized coating are based upon 
the conditions of the experimental 
methods described herein. Under 
these conditions all of the effects 
described are reproduceable. How- 
ever, differences in size and shape 
of section being galvanized, tem- 
perature of spelter, cooling effects, 
if any; nature of wipes, if any; 
condition of surface, whether 
smooth or rough, rate of emergence 
from spelter, general conditions of 
pickling and fluxing and possibly 
other factors, all have a bearing 
upon the resultant properties of 
the coating. Assuming, however, 
that the general effects of most 
of these factors are known to the 
average operator in a commercial 
shop, it is possible, then, to obtain 
more accurate control over thé 
process aS a whole _if we know to 
what extent the steel base affects 
the type of coating produced. In 
fact, it should be possible to select 
steels for galvanizing purposes de- 
pending upon the coating char- 
acteristics desired. 
+ + + 
HE following statements sum- 
marize the effects of composi- 
tion of the steel base upon the 
properties of a hot-dip galvanized 
coating: 
+ + + 
I—Effect Upon Appearance 


1. Neither copper nor manganese affects 
the appearance of the coating. 

2. Silicon produces a dull gray coating 
when present in appreciable amounts. 
This lower limit, above which the 
effects of silicon is manifested is not 
known definitely, but is probably in 
the range of 0.06 to 0.08 per cent. 
In the range from approximately 0.20 
to 0.30 per cent silicon, the steel has 
a marked tendency to galvanize bright 
when immersed in spelter for relative- 
ly long periods of time, (3 minute). 
In all other ranges of analysis, the 
coatings were gray for all immersion 
times; (1% to 3 minutes). 
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3. 


5. 


6. 


we 


- 
a. 


Phosphorus produces a light gray 
coating when present in fairly large 
percentages, the critical amount, 
above which this effect becomes 
noticeable, is in the range of from 
0.030 to 0.040 per cent. This state- 
ment is based on the assumption that 
the residual silicon content is very 
low, under 0.05 per cent. If the silicon 
content is up in the range of a silicon- 
killed steel, the true behavior of phos- 
phorus is not obtained, the coating 
being gray regardless of the amount 
of phosphorus present. 
Silicon-phosphorus steels behave like 
straight silicon steels and the coat- 
ings turn to a dull, dark gray color. 
Regardless of the phosphorus content, 
if the silicon is in the range of 0.20 
to 0.30 per cent silicon, the tendency 
to form a bright coating for long im- 
mersions is noted. 

The effect of increased carbon con- 
tent on a silicon-killed steel is prac- 
tically without effect. However, with 
increased carbon content, a slight in- 


crease in the tendency to brighten - 


the coating for long immersions is 
observed. 

Increased titanium tends to increase 
the brightening tendency at long im- 
mersions. 

Increased aluminum content had a 
strong effect in producing bright 
coatings at long immersions. 


= 


ll—Effect Upon Coating 
Adherence 


Neither copper nor manganese had 
any appreciable effect on coating ad- 
herence. It seemed that the presence 
of copper decreased adherence very 
slightiy but the results were not con- 
clusive. 

Silicon improves coating adherence 
on an outside bend. In the range of 
0.20 to 0.30 per cent silicon, the coat- 
ing adherence on the outside bend is 
greatly decreased. 

Phosphorus, in the absence of resi- 
dual silicon, decreases coating ad- 
herence tremendously on an outside 
bend at as low as 0.040 per cent 
phosphorus. The coating adherence 
on the inside bends are in most cases 
perfect without showing even a 
single crack. 


. Silicon-phosphorus steels, and _ this 


classification includes phosphorus 
steels with residual silicon contents 
of from 0.10 to 0.20 per cent, have 
coating adherences which vary ac- 
cording to the amount of each ele- 
ment present. If the sijlicon content 
is very high as in Series E, the coat- 
ing adherence will be good on both 
the outside and inside bends regard- 
less of the phosphorus content. With 
decreased amounts of silicon, in the 
presence of high-phosphorus, the 
coating adherence drops off rapidly 
for both the outside and inside bends. 
The effect of increased amounts of 
carbon, titanium and aluminum had 
little, if any effect on the outside 
bend, however in all cases, the coat- 
ing adherence on the inside bend was 
materially decreased. 
oe >} 


IIl—Effect Upon Coating Weights 


1. 


Neither copper nor manganese had 
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Fig. 187. Sample B-4, .302% Si, .0 
second immersion. X250. + + 











Fig. 188. Sample B-4, .302% Si, .077% P, 180 
second immersion. X250. + + 


cc 





a 

ta. ‘ 
' { 
\ 


i | 


1 
das A ne 


; 














Fig. 189. Sample B-5, .270% Si, .010% P, 30 
second immersion. ‘ + 


X250. 


Fig. 190. Sample B-5, .270% Si, .010% P, 180 
second immersion. X250. + + 
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Fig. 191. Sample R-2, .003°% Si, .010°% P, (Rim- 
med Steel), 30 second immersion. X250. + 


any appreciable effect upon coating 
weights. 


. Silicon steels increase coating weight 


up to about 0.10 per cent, then de- 
crease as the range 0.20 to 0.30 per 
cent is approached above which the 
coating weights increase rapidly. 


. Phosphorus, in the absence of resi- 


dual silicon, increases coating weights 
tremendously. 


. Silicon-phosphorus combinations be- 


have in two distinct manners: (1) For 
a given silicon content, increase in 
phosphorus decreases the coating 
weight, (2) for a given phosphorus 


. Increase in 


Fig. 192. Sample R-2, .003°% Si, .010% P, (Rim- 
med Steel), 180 second immersion . X250. + 


content the silicon behaves in a 
characteristic manner, the minimum 
coating values being obtained in the 
range 0.20 to 0.30 per cent silicon. 


. Carbon had no appreciable effect on 


coating weights, at least with the 
range of composition investigated. 


. Increase in titanium decreased the 


coating weights, particularly for long 
immersions. 

aluminum content 
brought about a marked decrease in 
coating weight, most noticeable for 
long immersion times. 
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IV—Effect Upon Coating 


Microstructure 


. Neither copper nor manganese had 


any effect upon the coating micro- 
structures. 


. Increase in silicon content produced 


coatings consisting of iron-zinc alloys. 
In the range 0.20 to 0.30 per cent 
silicon, the inner-alloy layer attained 
maximum thickness whereas the 
total coating thickness was at a 
minimum. At lower silicon values a 
very thin, sometimes irregular, inner 
alloy layer was observed. At higher 
silicon values, no inner-alloy layer 
could be discerned and the total coat- 
ing thickness increased rapidly. 


. Increase in phosphorus content in 


the absence of silicon increased total 
coating thickness tremendously at 
the high percentages without notice- 
ably increasing the thickness of the 
thin inner-alloy layer. The struc- 
tures were columnar and much finer 
in detail than the silicon steels. 


. The microstructures for the silicon- 


phosphorus steels resembled those of 
the straight silicon steels for the 
same silicon content, assuming the 
amount present to be in excess of 
0.10 per cent. Increase in phosphorus 
content increased the thickness and 
definition of the inner-alloy layer and 
decreased the total coating thick- 
ness. 


. The microstructures for the carbon 


steels were unaffected by an increase 
of this element, the structure being 
determined by the residual silicon 
content. 


. Increase in titanium content showed 


a slight though definite increase in 
the thickness and definition of the 
inner-alloy layer together with a de- 
crease in total coating thickness. 


. Increase in aluminum content 


brought about a marked increase in 
the thickness of the inner-alloy lay- 
er and decrease _ in total coating 
thickness. 


. In all of the steels where there was a 


marked increase in the thickness of 
the inner-alloy layer (always ac- 
companied by a decrease in total 
coating thickness) there was a very 
pronounced tendency for these sam- 
ples to galvanize bright at the long 
immersion times, the amount rang- 
ing from 70 to 100 per cent. 








PART | 


(Published in November, 1940) 
Review of the Literature; Experi- 
mental Materials; Experimental 
Methods; Effect of Composition on 
Coating Appearances; Effect of 
Composition on Coating Adherence; 
Bibliography. + * * * *F 


PART Ill 


(To be published in January, 1941) 
Effect of Composition on the Galvan- 
izing of Wire; Effect of Composition 
on the Galvanizing of Bars. * * 











Announcing A Special Issue for January, 1941 
— SPECIAL BECAUSE — 


The discussions on technical papers at the annual meeting 


of the WIRE ASSOCIATION will be published in their entirety in 
the regular January issue of WIRE and WIRE PRODUCTS. 


+ + + 


The Directors of the WIRE ASSOCIATION have approved 
this plan to provide these discussions to all subscribers without 


extra cost. 
ae eg 


— SPECIAL BECAUSE — 


THE MORDICA MEMORIAL LECTURE FOR 1940 


By Benjamin Lewis McCarthy 
Chief Metallurgist, 
Wickwire Spencer Steel Company, Buffalo, N. Y. 


ON THE SUBJECT 


"The Use of Plane Polarized Light and Sensitive Tint Illumination in the 
Analysis of the Microstructure of Steel’ 


Will Also Be Published in This Issue. 


— SPECIAL BECAUSE — 
PART Ill of the 
1940 Wire Association Medal Award Paper 


"Galvanizing Characteristics of Different Types 
of Steel" 


By Robert W. Sandelin, 
Metallurgist, 
Atlantic Steel Co., Atlanta, Ga. 
Will Also Be Published in This Issue 


— TO OUR ADVERTISERS — 


The advertising value of this special January issue of WIRE 
and WIRE PRODUCTS is obvious. 


++ + 


Standard rate card will apply to this issue. 


+ + + 


Closing date — December 20th, 1940 


ee a 


RESERVE YOUR SPACE AT ONCE 


WIRE & WIRE PRODUCTS 


300 MAIN STREET cramrorn 3-042 STAMFORD, CONN. 
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SLEEPER S& HARTLEY ne 


Spring-Coiling Machine i in 19ll 
(A No. 2 Series 254 
50 Springs per minute) 
The NEW- IMPROVED No. 2 
Series 667 Arrived in 1938 


(Production from 17 to 
110 Springs per minute) 




























: — Serie 

varying in 
price pa - 
city. 4 


1938 
DISTINCTIVE. 
FEATURES — 


© Pitch and Diam- 
eter Cams and 
Compound Levers 
are accessibly located 
in the recess of 
housing. bs 
* Auxiliary Gearing to eae 
crease wire length per a > 
® Alloy Steel Tools. aa 
© Anti-friction Bearings. 
_ © Simplicity of Adjustment. 
Tools interchangeable awith older. 
models. 
‘Cams may be Shaped ad timed on the 
Hub and the entire unit removed. 
Free-wheeling and Recoil Clutches. 








Door to recess re=- 
moved to show accessibility 
to Cam Controls, Compound Blocks and 
Cams. Ratchet Crankhandle, removable, used 
for set-up purposes only. 













Recent Development In Heating 
Copper Wire Bars 





PAPER “Heating Copper 

Wire Bars” — considered at 
the 1938 meeting of the Wire As- 
sociation in Detroit, was based on 
an effort to indicate influence of 
the several heating processes on 
quality and uniformity of copper 
wire in particular and of copper 
products in general. The purpose 
of this statement is to supplement 
the other; to report progress since 
effected; to indicate that some of 
the then suggested possibilities are 
now demonstrated facts; and to 
encourage thought of still better 
practice in melting, heating for 
rolling, and annealing which, all 
too frequently, are not properly 
considered as controlling factors in 
production of better base metal 
and fabricated products. Products 
other than wire are referred to be- 
cause of apparent interest in mills 
and fabricating shops producing 
copper products affected by the 
same factors controlling uniform- 
ity in heating and cooling. 





+ + + 

EAKNESS of traditional wire 

bar heating practice in roll- 
ing mills (based largely on other 
traditions) has been conclusively 
demonstrated in actual daily prac- 
tice since the discussion at Detroit, 
through cooperation of producers 
with courage to support inquiry as 
to the factual background of the 
accepted order of things; and not 
too acutely afflicted with “neopho- 
bia”—(or “dread of the new”’—as 
Dr. E. F. Northrup so aptly ex- 
pressed it). As a result, it is ap- 
parent that the industry is either 
now heading in the wrong direction 
or has been going in the wrong 
direction for too long a time. The 
indications are that it is in line for 


By J. A. Doyle, 


Vice President, 


W. S. Rockwell Company, New York 





This paper may be considered a 
supplement to a preceding paper 
published in WIRE & WIRE 
PRODUCTS, issues of October, 1938 
and January, 1939. *+ + *+ + 


Widespread comment on the original 
justified the editor's statement that it 
might mark a trend toward a new 
conception of the influence of heat- 


ing practice in production of uniform 
metal. + + + + + + 


It amplifies the point of view pre- 
viously recorded and includes further 
information likely to interest those 
concerned with production of wire 
and other copper products. * *% 











material improvement in heating 
practice in melting, heating for 
rolling and annealing that will 
avoid many difficulties of the past, 
by the acceptance of a point of 
view that is new only because a 
lamentable loss of time was _ in- 
volved in recognition of the obvi- 
ous, especially when it is so con- 
clusively demonstrated by the test 


of experience. 
+ + + 


Recent Practice 

IRE bars are now being pro- 

duced, commercially, much 

more uniformly heated, and sub- 

stantially free of scale in the heat- 

ing process, at a rate of from 40,- 

000 to 80,000 pounds per hour; 

and in less time, with less labor, 

less scrap, faster rolling, and less 
overall cost. 

++ + 
UTOMATIC control of tem- 


perature; of atmosphere; and 
of pressure of furnace gases are 
essential factors in producing the 
result in improved equipment of 
the pusher type providing for auto- 
matic end discharge from two par- 





allel rows of wire bars heated in 
the same chamber. 
+ + + 
EMPERATURE of the individ- 


ual bar is indicated by a novel 
arrangement of radiation type 
pyrometers with provision for an 
alloy metal “skirt” at the business 
end of the couple, to avoid radia- 
tion effect of flame, particularly 
when the fire is automatically in- 
creased from minimum to maxi- 
mum. This has been found pre- 
ferable to the “on and off” cycle 
of control. Otherwise, as has been 
found in practice, the chart may 
indicate variations in temperature 
that do not actually exist in the 
bar itself. 

+ + + 

O. recording is provided to in- 

dicate composition of the at- 
mosphere surrounding the bars 
which, in turn, affords means for 
controlling the amount of scale. 
The effectiveness of this provision 
is indicated by the fact that scale 
naturally formed on bars during 
the week-end shut-down is actually 
reduced in the subsequent heating 
operation. All told, it demon- 
strates possibility of control of 
scale as well as uniformity of the 
heated bar itself. 

+ + + 

ECREASE of scale in the heat- 

ing process, through atmos- 
phere control, has the added ad- 
vantage of decreasing the tend- 
ency of scale to accumulate about 
the skid rails and react unfavor- 
ably in scratching or marking the 
bars or cakes. The saving of metal 
in decreased amount of scale, and 
the influence of scale on the sub- 
sequent cost of rolling, drawing, 
pickling, scrap, ete., is such as 
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should encourage more thought of 
the possibility of avoiding scale, 
and all that goes with it, by 
methods of heating that will retard 
it’s formation. 

+ + + 


Fuel Consumption 

oo consumption is reported as 

varying from .65 to .8 cubic 
feet of city gas per pound of metal 
heated. Similar furnaces operat- 
ing with oil are stated to require 
from five to seven gallons per ton 
of heated metal. Fuel consump- 
tion, however, is a delusion and a 
snare in determining the popular 
conception of “efficiency” in the 
operation of such furnaces. As 
with output per hour, or unit of 
hearth area, it is both inaccurate 
and misleading without reference 
to uniformity of the bar through- 
out its cross section; and the sur- 
face condition of the bar as it 
enters the rolls. Fuel economy, 
or increased tonnage as part of an 
effort to make production records, 
or to demonstrate “efficiency” of 
a furnace, is apt to be offset by 
loss in scrap, and otherwise in the 
rolling process—unless the bars 
are properly heated. 

+ + + 


Pressure in Heating Chamber 
RESSURE of gas is maintained 

in the heating zone to guard 
against infiltration of air. This is 
important because entrance of air 
through uncovered burner open- 
ings, or through working openings, 
alternately uncovered and closed, 
accounts for much of the lack of 
uniformity and excessive scale in 


practice maintained throughout 
the history of the industry. 
+ + + 


DVOCATES of status quo ante 


in melting practice could well 
take a hint from this fundamental 
requirement and speculate on the 
possible error of their way in 
maintaining that the orthodox re- 
verberatory practice is not a source 
of contamination — especially in 
light of the 14 points suggested as 
possible sources of contamination 
in the January, 1939, issue of 
WIRE AND WIRE PRODUCTS. 
It might also be considered in light 
of results of operation of many 


installations of bright annealing 
equipment designed on the princi- 
ple of avoiding scale by the simple 
process of preventing entrance of 
the elements that form it. If oxide 
is not formed it is not necessary to 
remove it, either in melting or an- 
nealing—though, of course, scale is 
bound to form on the heated bar or 
rod in the rolling process, even 
though the bar is discharged from 
the furnace substantially scale- 
free. Opinions to the contrary 
notwithstanding, it is a fact that 
nearly all of the most objectionable 
scale heretofore considered as a 
natural accompaniment of heating 
wire bars, like the fleas on a dog, 
can be very materially decreased, 
if not substantially eliminated, by 


~proper heating practice. 


+ + + 
Rolling Mills 

RASS and copper rolling and 
tube mills have, in the recent 
past, made relatively greater pro- 
gress in production of more uni- 
form products through better heat- 
ing practice than any other branch 
of the industry. The irony of the 
situation is that the mills are now 
inclined to accept methods sug- 
gested more than twenty years ago 
and consistently, but unsuccess- 
fully, urged during the ensuing 
period. The price they have paid 
for the affliction of ‘‘neophobia,” 
previously referred to, is striking. 
As a result of such progress, many 
customers now receive more uni- 
form metal; and the mills produc- 
ing it profit by saving in time, 
labor, pickling, rejections, more 
rapid turnover, decreased service, 

and overall cost. 

+ + + 

ATCH methods of heating and 
cooling large, closely packed 
charges, with natural variation in 
uniformity of structure and sur- 
face condition — (irrespective of 
uniform temperature charts and 
fuel or electric furnaces with auto- 
matic control) are gradually be- 
ing displaced by better methods to 
an extent heretofore unthought of 
in the industry. Bars, rods, tubes, 
sheets, strip, etc., are continuously 
produced uniformly and free from 
scale. Corresponding improvement 
has been effected in some fabricat- 
ing shops, with advantage to all 


involved in the process—including 
the producer of the base metal— 
whether it be the product of the 
refinery or of the mill. Further- 
more, some of the fabricators are 
thus being educated to acceptance 
of the fact that many past com- 
plaints of non-uniformity, hereto- 
fore made to producers of their 
base stock, are really due to their 
own abuse of the metal through 
improper methods of heating and 
cooling. Yet—there is much room 
for further improvement which re- 
fineries and mills should encourage 
in their own interest, if for no 
other reason than that of diminish- 
ing complaints and the possible loss 


of good customers. 
+ + + 


Other Development 


THER interesting development 


includes that of bright an- 
nealing copper wire passing 
through an open flame. This, of 
itself, is a striking illustration of 
the fact that no one form of fuel 
or electricity (or equipment) has 
a monopoly on uniformity of struc- 
ture or surface condition of the 
finished product; that we heat 
treat with heat—not with fuel or 
electricity as such; and that de- 
sign and operation of the equip- 
ment is a controlling factor in the 
process. Opinion to the contrary 
in the past, often but a reflection 
of commercial factors, is as un- 
sound and as outdated as many of 
the traditional notions and much of 
the technical tanglefoot that has 
bedeviled the industry in an effort 
to develop higher standards of 
quality and uniformity. 

+ + + 
ONTINUOUS bright annealing 


of individual sterling and 
nickel silver spoon blanks, and a 
great many other small fabricated 
products, is in marked contrast to 
the time-worn methods of anneal- 
ing in batches with resultant lack 
of uniformity in structure and sur- 
face condition: also the higher 
cost represented by pickling, re- 
jections, labor, etc. Advantages 
to the fabricator are accompanied 
by corrollary advantages to the 
mill supplying the base metal, 
through decreased complaints and 
rejections attributed to the metal, 
much of which, in fact, has been 
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heretofore due to poor heating 


practice. 
+ + + 


Atmosphere 


TMOSPHERES of nitrogen, 


carbon dioxide, steam or car- 
bon monoxide—each by itself alone 
—have been considered suitable to 
avoid oxidation in heating and 
cooling. Of these CO is the only 
reducing gas; the others are 
neutral in that they will not oxidize 
or reduce at copper annealing 
temperature; CO. and steam react 
differently at high temperatures. 


+ + + 


THER atmospheres, such as 


those produced in burning city 
gas, propane and similar gases, fre- 
quently involve CO concentrates 
and concomitant hydrogen con- 
centration. The latter may be ob- 
jectionable in some high tempera- 
ture operations—such as poling— 
as a cause of embrittlement, gas- 
ing, etc., and is considered undesir- 
able. The trend has been toward 
low CO concentrations varying 
from 1% to 2% with the hydrogen 
content as low as possible or prac- 
tically negligible. The ratio may 
be varied by adjustment of burner 
controls while the furnace is in 
operation. 

+ + + 


TMOSPHERES generated by 

burning the city gas, propane 
and similar gases, with subsequent 
dehydration, are successfully used 
in bright annealing. The practice 
has been carried on to the extent 
of utilizing spent flue gases from 
the furnace, with subsequent de- 
hydration, as a source of atmos- 
phere. This avoids use of the 
separate atmosphere’ generator 
and, in large installations, has been 
found to decrease cost of operation 
materially. Dehydration, to re- 
move water vapor from gases of 
combustion, is desirable in bright 
annealing to avoid condensation, 
and possibilty of water stain on the 
metal, in the cooling chamber. The 
amount of water condensed in 
operation of a mill type continuous 
furnace producing about 1,000 
pounds of metal per hour is ap- 
preciable to the extent of its being 
objectionable. 


Oxidation 
XIDATION is not entirely a 


matter of atmosphere—as is 
generally assumed. Composition of 
an oxide usually reflects the nature 
of the atmosphere affecting sur- 
face of the metal; but the amount 
of the oxide, which is usually the 
objectionable feature, is greatly in- 
fluenced by the time and rate of 
heating and cooling, temperature 
head and manner of exposure to 
the atmosphere. Therefore, a 
method of exposure that will de- 
crease the time automatically 
tends to decrease the amount of 
oxide, regardless of its composition 
—other factors being about equal. 
ee 
IME of heating and cooling is 
decreased as the surface of a 
metal exposed is increased. This 
condition is approached as we pro- 
vide the desirable condition of ex- 
posing the maximum posible sur- 
face to the action of the heating 
and cooling atmosphere. The 
method of exposure influences the 
surface of the metal just as it af- 
fects uniformity of structure of 
the metal itself. 
+ + + 
Extrusion 
XTRUSION of brass billets is 
materially affected by uni- 
formity which usually reflects the 
method of heat application, al- 
though quality of the base metal 
is frequently held responsible for 
variations encountered in produc- 
tion. The prevalent method of 
heating, and form of equipment, is 
far below the standard of press de- 
sign and operation. As with melt- 
ing and wire bar practice, it seems 
to prevail because it has in the 
past; but this, too, is in line for a 
dose of what is needed to effect 
improvement. 
+ + + 
HE usual practice is to heat the 
larger billets in a chamber 
about 7’-0” wide by 30’-0” long, 
having an inclined floor intended to 
facilitate rolling action. In prac- 
tice, the billets alternately rest and 
roll on the relatively cold floor in 
contact with each other. In move- 
ment, they are likely to pick up 
grit or small refractory particles 
that, ultimately, may find their 


way into the metal. Heat is alter- 
nately applied to but one section at 
a time. As a result, the billet is 
alternately heated and cooled, as 
the exposed surface changes in 
the process of moving through the 
chamber. Aside from the question 
of uniformity, the operation is 
severe on the men because of the 
hard labor involved; also on the 
furnace. On top of it all is the 
fundamental difficulty of main- 
taining a uniform temperature and 
atmosphere, in such a wide cham- 
ber, each end of which is alter- 
nately covered and uncovered by 
movement of the doors for charg- 
ing and discharging the billets. 
+ + + 

OSSIBILITY of improvement in 

the extrusion process is demon- 
strated by an installation that pro- 
vides for individual exposure, and 
substantially continuous move- 
ment of the billet on rollers ar- 
ranged to permit uniform applica- 
tion of heat to substantially all of 
the circular surface. The heat ap- 
plication is actually more uniform 
then in wire bar practice. The re- 
sult: — uniformity of billets, as 
automatically discharged to the 
press; more uniform and faster ex- 
trusion; better control of tempera- 
ture and atmosphere; better work- 
ing conditions for the men; and 
decreased overall cost—are an in- 
centive to still further develop- 
ment, likely to avoid many difficul- 
ties heretofore experienced in 
capitalizing advantages of the ex- 
trusion process. 

a ae 


Melting Practice 

> items detail informa- 

tion relative to recent develop- 
ment in melting practice is not 
available to the extent of that 
acquired from the rolling mills that 
have lately found it profitable to 
consider progress in inverse pro- 
portion to secrecy of the past. 
However, it is apparent that con- 
tinued development of better metal, 
and still better methods of produc- 
tion, with OFHC; and the Coalesced 
process (that avoids the usual 
melting and hot rolling) has forced 
recognition of the possibility of 
higher standards of quality and 
uniformity substantially along the 
lines considered at the Detroit 
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meeting—(aided and abetted by a 
bit of consumer demand). It is 
further apparent that other known 
efforts in direction of quality and 
uniformity, with better methods 
of melting, indicate growing ac- 
ceptance of need for improvement 
which, naturally, leads to the con- 
clusion that either the orthodox 
viewpoint has been wrong in the 
past or is wrong now. 
+o > 

NE trend toward an electric 

method, on the erroneous as- 
sumption that the desired results 
cannot be produced with cheaper 
fuel, has been reversed by a strik- 
ing and successful movement in 
the diametrical opposite direction. 
This followed a suggestion, based 
on practical experience with both 
methods, that it might be well to 
attempt to capitalize the possibility 
indicated by practice in bright an- 
nealing (and actually reducing the 
oxide on hot rolled sheets in the 
process of annealing) in the open 
chamber of a fuel fired furnace— 
without a muffle or atmosphere 
generator—referred to in the pre- 
ceding paper. 

+ + + 

LL told, it appears as though 

there is now recognition of 
possibility for improvement even 
though precedent is lacking and 
some professional opinion has been 
discouraging. At any rate, com- 
ment over a wide area by recog- 
nized authorities is overwhelming- 
ly in support of it. Substance of 
criticism, mostly oral, is confined 
to objection to disturbing the ex- 
isting order of things and educat- 
ing the customer to possibility of 
better methods actually necessary 
to give him what he wants. This 
is offset by the fact that it was 
bound to come eventually, so—why 
not now? The fact is that accepted 
heating methods of the past are 
not adapted to modern require- 
ments for quality. and uniformity. 
+ + + 


Variations in Poling 

OLING molten copper, to re- 
move impurities needlessly 
and wastefully introduced in ortho- 
dox reverbatory melting practice, 
is long over-ripe as a subject for 
constructive technical appraisal to 
determine the de facto relation of 


effect, cause, and origin. Ultimate- 
ly, it will be considered as a form 
of modern technical voodooism 
that might be indulgently condoned 
in a history of ancient Tibet; but 
is decidedly out of place and date 
in the Phi Beta Kappa phase of the 
era of New Delirium, A.D., 1940. 
There’s a bit of ancestor worship 
about it. 
+ + + 
NQUIRY is likely to determine 
cause of impurities and possi- 
bility of avoiding them; also varia- 
tions that actually exist in accepted 
poling practice — including varia- 
tions in the pole itself—rarely con- 
sidered and less understood. 
+ + + 
T is well to bear in mind that the 
“refining” phase of the poling 
process is affected by the action of 
gases from the wood generated by 
heat of the molten copper—not to 
some inherent value in the wood 
itself; that the trees vary in com- 
position as cut; that they continue 
to vary in composition in storage— 
even though they are uniform in 
composition when stored in the 
yard as “poles”; that variation in 
composition of poles at the top and 
bottom of the storage pile may be 
induced by variable action of rain, 
ice, snow, humidity, velocity of 
wind, seasonal variation in tem- 
perature, etc.,—all of which may 
cause variation between the poles, 
or even in the pole itself. If the 
poles thus vary, particularly in the 
matter of moisture content, it is 
reasonable to assume that the 
volume and composition of gas 
generated from them also varies. 
It then follows that judgment and 
skill of the operator is a controlling 
factor in use of poles of different 
composition, and, necessarily, in 
control of uniformity. The me- 
chanism and chemistry of such 
procedure seems out of step with 
a sound conception of control and 
uniformity :—even with the ironic 
effort to provide automatic tem- 
perature contro] as part of reverb- 
eratory equipment with which such 
poling is required in an intermit- 
tent process of operation. 
+ + + 
UCH conditions considered with 


other potential sources of ir- 
regularity such as entrance of air 


through an uncovered poling open- 
ing; action of water vapor at high 
temperature; concentration of the 
gaseous and mechanical action of 
the pole within the localized effec- 
tive poling area; direct local blast 
of incompletely burned gases of 
combustion on part of the charge 
in process of melting; variable skill 
and judgment of the operator, etc., 
suggest that such factors are 
either actual sources of irregular- 
ity or decidedly pregnant with pos- 
sibilities. At any rate, equivalent 
conditions would not be tolerated 
in good practice for heating copper 
wire bars, cakes, etc., or in anneal- 
ing fabricated products uniformly 
and without oxide. Such condi- 
tions seem to support the conten- 
tion that the industry has long 
looked at, but either does not see 
or fails to recognize, a situation 
that is inconsistent with the result 
sought. 
+ + + 


OYCE KILMER, the World War 


poet, wrote — “Only God can 
make a tree.” If so, then copper 
refiners have long been engaged 
in a sinful process of destroying 
the work of God, or nature, and 
neglecting their duty in conserva- 
tion of natural resources. It is 
long past time to snap out of such 
mental myopia—not only to effect 
better control of copper—but to 
remove ground for further New 
Deal indictment of industrial 
competence. 

+ + + 


F this be heresy, then the in- 
dustry is due for a good time 

in observing the process of prov- 
ing it so; of explaining why it is 
necessary to remove from molten 
copper impurities that did not ex- 
ist in the cathodes as charged into 
the reverberatory; and of demon- 
strating that if impurities are not 
established in the process of melt- 
ing, then it is unnecessary to re- 
move them in the process of refin- 
ing. It will be found, as Shakes- 
peare might have said if he were a 
copper man, that the fault is not 
with our stars—or the base cop- 
per—but with ourselves, in mis- 
understanding or  wmisapplying 
fundamental principles of good 
heating practice that is part of the 
operating equipment of a southern 
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mammy cook. This may develop 
an indulgent attitude toward the 
practice of uneducated furnace 
operators who, in effect, too often 
determine what the customer actu- 
ally receives, even though it is not 
what the metallurgist, or sales 
staff, intends he should have. 
+ + + 
Need for Better Control 
EED for better control of 
quality and uniformity in 
the mills and fabricating shops 
strengthens the belief, based on 
experience, that there should be 
better technical supervision of the 
several heating operations that so 
vitally affect both. One weak point 
in production of metal, and other 
products subjected to heat in the 
process of manufacture, is the al- 
most universal misunderstanding 
— in technical as well as in produc- 
tion circles—of the actual relation 
of uniform pyrometer records to 
uniform products. There’s a dif- 
ference and distinction not gener- 
ally sensed. 
+ + + 
REVALENT practice is all too 
frequently the equivalent of 
producing uniform —pyrometer 
charts and non-uniform products. 
This often accounts for difficulty 
of the government and large pur- 
chasers in procuring uniform pro- 
ducts from different plants operat- 
ing on identical specifications; and, 
at times, actually using metal from 
the same source—each submitting 
substantially the same pyrometer 
charts as evidence of uniformity. 
Refiners and rolling mills may 
frequently iron out some of their 
sales difficulties by studying heat- 
ing methods of the fabricator be- 
fore accepting his complaint of 
non-uniformity of the metal. 
++ + 
Specifications 
PECIFICATIONS for  produc- 


tion of fabricated metal pro- 
ducts might well be amended in a 
manner calculated to guide the 





shops in the direction of uniform- 
ity without departing from funda- 
mental metallurgical concepts. 
++ + 
PECIFICATIONS are usually in- 


complete from the shop view- 
point of producing the fabricated 
product. There is a distinction be- 
tween a specification for the heat 
treatment of a metal and a product 
made from that metal. Geometry 
of the individual piece, (considered 
in relation to shape, size, weight, 
quantity, etc.) and method of 
transferring heat to and from that 
piece, logically indicate need for a 
difference in time and rate of heat- 
ing and, possibly, of cooling differ- 
ent products made from the same 
metal. As determination of these 
controlling factors is usually left 
to the judgment—if any—of the 
furnace operator (in most of the 
non-ferrous plants) it is _ but 
natural that there should be varia- 
tion in methods; and, therefore, 
in quality and uniformity. 
+ + + 
OSS of time, money, and good 
feeling so frequently en- 
countered in the old Spanish 
custom of passing the buck, would 
be materially decreased if the 
metallurgist and production staff 
would cooperate in development of 
“process” or “production specifica- 
tions’—as an amendment to the 
usual metallurgical specifications 
—indicating preferred methods of 
heating or cooling calculated to 
control uniformity of the product 
—regardless of its composition. 
+ + + 
RIEFLY, the thought is to de- 


velop a modern conception of 
uniformity—i.e. “either uniformly 
good or uniformly poor—but al- 
ways uniform.” With respect to 
this point of view, the metallurgi- 
cal fraternity either overlooks the 
obvious, or is inclined to accept 
the status quo as in the shops. It 
is a reasonable conclusion, based 
on experience, to assume that this 


important point is not properly 
sensed. In fact, some metallurg- 
ists, who ought to know better, 
have actually expressed disap- 
proval of it, even in light of re- 
jected products from their own 
plants for which they were not 
actually responsible. Others who 
sense its value have encountered 
opposition in the shops because, 
forsooth, it reflects on the judg- 
ment of the production staff. 


+ + + 


The Human Element 
ONCLUSION would be incom- 


plete without a plea for bet- 
ter furnace operators to direct in- 
dustrial heating processes that 
have more influence on quality 
than any other step in production 
or fabrication of metal. 
+ + + 
HE time-worn notion that 
“cheap” labor is good enough 
is as logically unsound as it is very 
expensive. It is a process of saving 
at the spigot and wasting at the 
bung. A good operator can usually 
more than pay his way through 
the savings effected by his su- 
perior skill. 
+ + + 
GOOD annealer, except in 


operation of automatic furn- 
aces, calls for more skill and judg- 
ment than a roller—believe it or 


not. 
+ + + 


GOOD melter who consistently 


can produce uniform quality 
copper adapted to modern require- 
ments with the usual reverberatory 
practice—under the variable con- 
ditions noted—is an angelic per- 
sonage. He has been off the 
reservation for a long time and is 
unlikely to mess with run-of-mine 
mundane affairs in a copper re- 
finery—unless and until the in- 
dustry makes it worthwhile and 
provides the better methods and 
equipment necessary to deliver the 
goods. 
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Rustless Iron & Steel Expands 


Production Facilities 





HE Rustiess Iron and Steel 


Corporation recently held open 
house inspection of their new $2,- 
500,000 addition to the only plant 
in the world which is devoted ex- 
clusively to the production of stain- 
less steel and which employs unique 
processes which include every step 
in the manufacture of stainless 
steel ingots, billets, bars and wire 
from the virgin chrome ore to the 
finished product. 


> i > 


HE event marked the comple- 

tion of an expansion program 
inaugurated by the management 
in 1935 and intended for long-range 
accomplishment but which has 
been shortened to meet the require- 
ments of a four-fold increase in 
market demand for the corpora- 
tion’s products. 


++ + 


N 1937, a $1,500,000 plant addi- 
tion increased ingot capacity 
from 20,000 to 40,000 tons a year. 
This capacity was shortly found to 
be inadequate, and the current ex- 
pansion recently completed has 


increased capacity to 75,000 tons 
a year. 


Operations have been 








stepped up to the point where the 
number of employes has increased 
in the past two years from 450 to 
more than 1,400. 


+ + + 


HE program just completed in- 
volved the demolition of prac- 
tically all former buildings to make 
way for larger and more modern 
industrial structures, and the plant 
has been almost entirely equipped 
with new machinery. 


+ + + 


USTLESS is 

the first company in the stain- 
less steel industry to adopt the same 
straight line system of production 
which is to be found among the 
automotive makers. Each product 
passes in a straight flow of manu- 
facture through its own separate 
channel of plant operation, thus 
eliminating superfluous move- 
ments of men and materials. From 
ingot heating to shipping depart- 
ment bars and wire are produced 
within a single 1800-foot building. 


believed to be 


+ + + 
| N the straight line production 
system ingots first pass through 


The cold finishing department where hot rolled annealed bars are cold 


drawn through dies to secure close dimension tolerances, and to improve 

When an even higher surface finish 

is required a large battery of grinders and polishers in the same depart- 
> 


surface finish and physical properties. 


ment is brought into use. 


Wire stock is drawn through dies in the cold finishing department. 
operation provides close control of size, improves physical properties and 
gives the surface of the wire a mirror-like finish. + + 





a rolling mill where they are con- 
verted into billets. After being 
conditioned they are _ hot-rolled 
into bars and wire. These hot- 
rolled products then are annealed 
and pickled according to the speci- 
fications of individual customers. 
Stock which is to be cold finished 
is conditioned and then cold drawn 
or centerless ground. After a final 
rigid inspection the bars and wire 
are made ready for shipment. 
+ + + 
N 1935 the principal producing 
equipment consisted of three 
six-ton electric furnaces, a 20-inch 
rolling mill and a five-stand nine- 
inch bar and rod mill. In that year 
the company had a melting capac- 
ity of 20,000 tons of ingots. 


++ + 


M ELTING facilities were chang- 
ed in 1935 from the original 
three six-ton furnaces to three of 
12-tons each. Two 16-ton furnaces 
were added in 1940 which increased 
the annual melting capacity to 75,- 
000 tons, nearly four times the 
capacity of five years ago and al- 
most twice the capacity of 1937. 





This 
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20-in 2 ine-i 
O the inch and nine-inch Table B 








mills which they had in 1935 Rustless Iron and 
was added a 12-inch bar mill in Stainless Steel Industry Steel Corp. 
1937. A 28-inch mill has been bigs ts. pas oo | 
added in 1940 to produce billets, 1934 100 Br gas 
sheet bars and slabs, as well as a 1935 132 230 
three-stand 12-inch mill and a 1936 182 367 
seven-stand nine-inch mill for the vane be pd 
production of bars or coils. 1939 321 790 
1940—Yearly rate based 
Table A on six months ending 
June 30, 1940 Unknown 998 
INGOT PRODUCTION 




















Stainless Steel All Steel 
(Percents) (Percents) 
1934 100 100 
1935 132 131 
1936 182 183 
1937 280 194 
1938 172 109 
1939 321 181 
+ + + 


QUIPMENT added to the cold 
finishing department has more 
than doubled production, not in- 
cluding a new cold roll mill for the 
production of special bar and wire 
shapes to meet present-day condi- 
tions and customer requirements. 
Finished bar and wire capacity is 
now about 1,500 tons a month, 
between four and five times the 


capacity in 1935. Other operations 
have been increased proportion- 
ately. 
+ + + 
HE products are sold in the 
form of billets, bars and wire 
to industrial users, jobbers, and 
distributors and in the form of 
ingots, blooms, slabs, billets and 
sheet bars to converting mills for 
further processing into sheets, 
strip and plates. 
+ + + 


NTIL recently stainless steel 
was considered a part of the 
general steel industry, but its pro- 
duction has developed so rapidly 
in the last few years that it now 





wi ‘ 


stands apart as a separate industry 
in its own right. 
+ + + 
ROWTH in the production of 
stainless steel as compared to 
the production of the entire steel 
industry is shown in the following 
table which is based on data 
published by the American Iron 
and Steel Institute. With 1934 
production equaling 100 percent 
the comparative production of 
stainless steel and all steel is as 
shown in Table A. 
+ + + 
ABLE B shows the growth of 
Rustless’ ingot production in 
comparison with the entire stain- 
less steel industry. 


~ 


The world’s only exclusive stainless steel plant, entirely rebuilt and its productivity increased four-fold to more than 75,000 tons annual melting 


capacity, all within the last five years. 


Raw materials yards are shown at lower right center. Chrome ore is stored under the light colored roof at lower center. Next above it is the new melt shop 


and above it the new laboratories. 


In the structure under three roof-levels through the center of the picture is housed the new 1,800-foot straight line production set-up. _Ingots go in the left 
end and completely finished stainless steel bars and wire come out of the shipping department at the right end aboard trucks and railway cars. 
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STATISTICS --- SEPTEMBER, 1940 


PRODUCTION FOR SALE OF IRON AND STEEL PRODUCTS 





AMERICAN IRON AND STEEL INSTITUTE 
Capacity and Production for Sale of Iron and Steel Products 


September - 1940 




































































































































































































































































































































































PRODUCTION ror SALE—Net Tons 
33 Current Month To Date(C Months 1940) 
i : i Annual Capacity Shipments e mash Shipments 
if ie wal Total is ma bod mesa tpg Total a ee a 
capacity Export vernon io fy further capacity Export version into further 
Ingots, blooms, billets, slabs, sheet bars,etc..|..24/ 1] xxxxxxx |....03b000.) xxx |..222s199 105,115 59092 ,954) xxx |1,859,055.|......323,826 
Heavy structural shapes 8! 2 |..5,205,300|.. 310,944 | 73,0). 55,638) xxxxxxx 2,082,099)..535.4 285,550.) xxxxxxx 
Steel piling...... a 328,000 25,,372..)...0%.5,)....4,610.) x xxxxxx 137,204)..55.9.|...1k,208.) xxxxxxx 
Plates—Sheared and Universal 20! 4 |....6,095,450 360,004 | 73.9)....67,232... 969 2,381,455!...63.1 4h, 671.).....15, bbb. 
Skelp.... csuneundne| S| xxxxxxx |.....100,007..| xxx 28, 81k sno Gg SOM | eee 5084980) x x x 108,878. |......203.,152 
Rails—Standard (over 60 Ibs.)............. : G6 | 39047,000 |. 79,113.| 26,5). 24,825) xxxxxxx |....1,219,054 Lh7 168, /E51, RESET K 
Light (60 Ibs. and under)... ..c0)--B) 7 |... 306,800.}...... 15.,305..|...53.0 men XXXXXKXX 86,540)..37.9 32, pOBL.| xxxxxxx 
All other (Incl. girder, quel, on... sil 2) 8 ]....118,000.]...1,056..|.10.9).. Jxxxxxxx |... 19,.098)...21.6 2, +03 XXXXXXX 
Splice bar and tie plates. .o.00.0.0ceecccccecneed kd] 9 |....by300,200.]..... 29,017... 27.3 aati 3 xxXxxxxx 405,,.278)..41.6.).......7,396.) xxxxexx 
Bars—Merchant.................... 35) 10] xxxxxxx 455. 431 | xxx mie 4 caeenad 30,632... 39 259,,088 xXx 528,292 249,839 
Concrete reinforcing —New billet. ae Lb) | xxxxxxx 111,231.) xxx j.27, 00K) xxxxxxx O46 ,796) xxx 222,268.) xxxxxxx 
“ae 18) 12] xxxxxxx |W 12,344.) xxx ky Q2QL.| xxxxxxx 108,042) xxx 6,130.) xxxxxxx 
Cold finished —Carbon... ecco) 13] xxxxxxx 0p 680..| x x x 2g 378. ktntas et 482,789] xxx 12,909.) xxxxxxx 
Alloy—Hot rolled ..............cs0csccsccsceeeee wl) 14] xxxxxxx 98,356.) xxx eb Be Oh ee By 207..I...... OG, TL. 60,234 40,420 
Cold finished... eeececcsesee.| | 15 | xxxxxxx ng 892..) xxx 676.) xxx x xm x pec 2,048 | xxxxxxx 
Hoops and baling bands... Slip] xxxxxxx |...8,158.) xxx | SNS) xxxxxxx |... f cee Se ee 
TOTAL BARS 5k} 17 |.125372,465 795,072.) 74.5) 164,615 — 38,839.| 590372353 20.2 940,253 299 5259 
Tool steel bars (rolled and forged).......... aa We 1 110,220 63270.| 69,5). O03 | xxxxxxx 50,502). 61,0 L260 l xxxxxxx 
| ae a EI eee hd 19 1,851,860 107,915. eh oe 6,504 xxXXXXXX 158,723). 54.7 57,025.) xxxuxxxx 
L. W. 1.9} 20 1,246,340 we 29,746 92.2 33087 | KXXXX«KX |. 26 HOW ela. enon RO 018. ee Eee yf | 
Electric weld........................ 2} 21 735,520 piciiniel ahs 46,8 9 803, ESQ ES Bw 214, 241 : 38.9 22,808 RXXXKXE 
Seam| 15} 22 9.595840. ae * 3860. 65.3 5 3936. KXXXXXX 159,896) xxxxnxxx 
Conduit... Rees rs Fy se es ee 629 sees son D.| XXXXEXX [WW.. comme deg 450.) xxxxxxx 
Mechanical Tubing... ae vafeedad.| 24 .. ees. 28,371 62,5 3,563) xxxxxxx |... 20400 16,430) xxxnxxxx 
Wire rods. AB) o5 | xxxxxxx |....238,000 | xxx |....55,975]..... 21,086. “os sn D920) xxx |... 202 ghQL 137,249 
Wire Dra. ecneenneereeceeefe DE] 26 | ny 255 p210.1.....151, 846.) Thott} .16,976.|.......... 14255.1....15.050,590)...62.2).....150,077 8,331 
7) Nails and wn veneer foro} 27 |.....14091, 620. 53,983..|..60.4). 3yTDD.) xxxxxxx 450,038)... 5501).4B, 418) xxxxaxs 
Barbed and twisted...................... Se 8 4 438,270. 27, 861..)..49,.8)...6,986! xxxxxxx 154,587)..47.21, 37,954.) xxxxxxx 
Woven wire fence lip) aoe 772,790. 33,503.|..21.3 M18) xxxxxxx 176,78)....30.6 1,678.) xxxxxxx 
Bale ties.... ee seins Sa 9050 65415.|..62.7) 00 93) xxxxxxx 54 628) 61.3 2D | xxxxxxx 
All other wire ape meters) Met 27.5030. ea 278 - ARE KERE : 33994 hd i ee ae XXXXXKX 
Fence posts acolo SR 147,485. 4,314.) 35.7! AUB) xxxxxxx "41, 363). 37.5 810} xxxxxxx 
Black plate... . 12} 33 £535295.}...... 20,476. | 38.3). 372. 19 205,000)... 5509|........339903.|.......09.9 Soe 
Tin plate—Hot rolled... “9| 4 |1,201,960]30,286.| 30,B)-.1,767| xxxxxxx |... 258,046). 30,0 72,696.) xxxxxxx 
Cold reduced... vvnnnene}- oO) 35 |.....26930,860.1.....162,697..|..67.8)...15,069| xxxxxxx |....2,741,385|..79 0h! 279,059] xxxxxxx 
Sheete—Hot rolled _.......................|...20| 36 | xxxxuxxx 530,411.) xxx 45305) 270035.) 450275356) xxx an dT 9g 588.) .....112.,895.. 
Galvanized oc eseseceeeseceseeee| Ol] 37] xxxxxxx 138,375.) xxx 12,497) xxxxxxx |....2,023,023| xxx co de2h OM.) xxxxxxe 
Cold rolled. 18] 38 | xxxxxxx 219,416.) xxx |. 4,955) xxxxxxx |... 1.4660,903) xxx vnnnun hg tTI.| xx x x x x x 
SATE eet anor 15) 39 | xxxxxxx 48,578.) xxx pO xx xxx xx fo 401,578) xxx | oyT00.| xxxxxxs 
Totat sueets....|...27| 40 |.13,255,610.)....936,780.| 86.3 3 1p 003.1... pL 32p, 005)... 7209]......601, 859]. 112,893. 
Strip—Hiot ctlied sd a 3 525,110. bd 9200.) 4725] 5595 |... Log 4lh | 1,049,053). 39.7)......64,596.|...123,99. 
Cinna. | 35] a |_1,513,360 70,404 | 65.5)... 2s467) xxxxxxx 532,901)..54.2)..13,255| xxxxxxx 
Wheels (car, rolled steel) .......} 9) 43. 42k, 385.1 14,603 | 42,0). Wel xxxxxxx |.........b909923). 95.7) 2,48] xxxaxxx 
Axles | 44 s 472,280 we _...40 903 28,2 snscieisaesioel 26 Ee ey gs & By teen 66,727 B69 ceed. ee See Ds 
Ee dd! 45 a ee) 654 3 24.0 126 xXXXXXX 80,636 IeaQ eee 29 AAS: RXRXXXXE 
LE RE ESS ene 95100 rae bg he3. 150.7 ee EP Ee De We eee Rae &*)r) 116.5 eames Hoe ye a OD 
TOTAL STEEL Propucts.......|.195|47| xxxxxxx Luho, 555.) xxx | 051,555 | 235,024 |...35,962,990] xxx |5,623,100. 1,780,130. 
| Estimated total steel finishing capacity based Nl 
on a yield from ingots of... 20-9 ~ | se | 53,996,300] xe exxas etl exxxx |axxxxxx| xxxxxxx |.19el|/ xxxxxxx|xxxxuxxx 











Total number of 
compénies included - 


Pig iron, ferro manganese and 


Pipe and tubes... 
All other... 


TOTAL IRON PRODUCTS (ITEMS 51 to 053). 


54 |... 


xx 





153 





To date 


—_4,212,731 wr; 
—32,182,860 wr; __ 


The above tonnages represent__68..9 % of the ingots produced onnnaiite whose products are included above. 


—_~ 


Ce 


Total steel products produced for sale, less shipments to members of the industry for conversion into further 
finished products: Current month % of Finishing Capacity. 


% of Finishing Capacity. 








xxXX 
xxx 











lf You Are Not A Member Of The Wire Association—Now Is A Good Time To Join! 
The Annual Dues Are $10.00 


For detailed information address 
RICHARD E. BROWN, Secretary 


THE WIRE ASSOCIATION 
300 Main Street, Stamford, Conn. 








758 





WIRE 




















Paul M. Macklin, Executive Vice 
President, Wickwire Spencer 
Steel Company 

ORN in Calais, Maine, Dec. 10, 
1886, Mr. Macklin was princi- 
pal of Grafton High, Fairhaven 
High and _ Southbridge High 
Schools before becoming associated 
with the Goddard Works of the 
Wickwire Spencer Steel Co., Wor- 
cester, Mass. 
+ + + 
NE of a family of fifteen chil- 
dren, he was graduated from 
the Anson, Me. High School and 
continued his studies at Clark 
University as a member of the 
class of 1907. 
+ + + 
N 1918, after twelve years of 
teaching he joined the Wick- 
wire Spencer Steel Co. as a me- 
chanic in a flat wire rolling mill. 
The next two years he was fore- 
man of the heat treating room and 
superintendent of the high carbon 
department at the Goddard Works. 
+ + + 
IX years later he was appointed 
vice-president and _ general 
manager, the position he held at 
the time of his death. 
++ + 
R. MACKLIN was active in a 
number of clubs, including 
the New York Engineers Club, New 
York Athletic Club, the Worcester 
and Westchester Country Clubs. 





PAUL M. MACKLIN 


Executive Vice President 
Wickwire Spencer Steel Co. 


IS death occurred by drowning 
while on a hunting trip in the 
Allagash Lake region of the state 
of Maine. 
+ + + 
Herman W. Koerner, President, 
Universal Wire & lron Co. 


ERMAN W. KOERNER, 79, 
president of Universal Wire & 
Iron Co., Milwaukee, passed away 


at his home in Milwaukee, on Octo- 
ber 27. 





Iron and Steel Exports 


NITED STATES exports of 


iron and steel (scrap excepted) 
declined 7.7 percent in quantity and 
6 percent in value in September 
compared with the record August 
trade. September shipments, 
larger than those of any other 
month except August, totaled 965,- 
444 gross tons valued at $50,630,- 
630 as compared with the 1,046,- 
084 tons valued at $53,870,693 in 
August and with the 244,933 ton, 
$11,142,216 trade of September 
1939. 

+ + + 

URING the first 9 months of 

1940 exports of iron and steel 
totaled 5,489,951 tons valued at 
$340,983,531—more than 314 times 
as much by weight and over 3 
times as valuable as the trade of 


the January-September period of 
1939, which amounted to 1,516,- 
988 tons valued at $111,268,825. 


+ + + 
URING recent months, the 


movement of heavy products 
featured the September export 
trade. Nonalloy ingots, blooms, 
billets, and similar products were 
the leading classes of materials ex- 
ported during the month. Of the 
353,448 ton total, 312,949 tons 
went to the United Kingdom, 25,- 
165 tons to Canada, and 10,709 
tons to Japan. Pig iron ranked 
second in the trade with the United 
Kingdom taking 82,744 tons of the 
84,677 ton total. Third place went 
to plain structural shapes with 
total shipments amounting to 69,- 
470 tons, of which 41,863 went to 
the United Kingdom, 9,784 to 
Japan, and 9,508 to Canada. 


OUGHLY three-fifths of the 


September exports (607,931 
tons) were dispatched to the 
United Kingdom, whose takings, in 
addition to the items already listed, 
included 36,323 tons of alloy in- 
gots, blooms, and related products; 
34,068 tons of non-alloy “other” 
plates; 27,636 tons of wire rods; 
22,398 tons of nonalloy “other” 
steel bars; and 17,970 tons of 
heavy rails. Second ranking pur- 
chaser was Canada, which took 
105,933 tons followed by Japan 
with 54,845 tons, and the Union 
of South Africa, 34,255 tons. 

+ + + 
XPORTS of scrap declined 
sharply in September. Ex- 
ports in August totaled 355,991 
gross tons valued at $6,078,241, 
but declined to 255,608 tons valued 
at $4,437,019 in September. In 
September 1939 scrap exports 
amounted to 330,680 tons valued 

at $5,100,069. 
+ + + 


UMULATIVE 9-month exports 


were reported at 2,419,833 
tons valued at $41,103,194 against 
2,761,594 tons valued at $40,842,- 
079 exported in the January- 
September period of 1939. 

+ + + 
HE September scrap total of 

255,608 tons included 251,116 
tons of iron and steel scrap, 162 
tons of tin plate circles, 19 tons of 
waste-waste tin plate, and 4,311 
tons of terne plate scrap. The 
month’s trade in iron and steel 
scrap included shipments amount- 
ing to 148,332 tons to Japan, 75,- 
049 tons to the United Kingdom, 
and of 22,298 tons to Canada. 
Switzerland took 87 tons, the 
Union of South Africa 63 tons, and 
Venezuela 12 tons of tin plate 
circles. Turkey was the sole buy- 
er of waste-waste tin plate and 
the United Kingdom of terne plate 
scrap during the month. 

+ + + 
Imports 
HE volume of iron and steel 


products (scrap excepted) 
moving into the United States in 
September rose in quantity but de- 
clined sharply in value compared 
with August. September receipts 
totaled 2,542 gross tons valued at 
$160,988 in September against 2,- 
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089 tons valued at $516,187 in 
August, and were less than one- 
tenth the volume imported in 
September 1939 when receipts 
reached 26,658 tons valued at $1,- 
431,318. 
+ + + 
HE cumulative 9-month totals 


for 1940 stand at 46,809 tons 
of iron and steel valued at $5,528,- 
578 against 240,964 tons valued at 
$14,097,302 brought in during the 
comparable period of 1939. 
+ + + 
IG iron was the leading product 
imported in September with 
British India supplying 1,794 tons 
of the 1,830 ton total. The only 
other items of any consequence 
in this trade were “other pipe,” 
336 tons, of which 163 tons came 
from Sweden and 135 tons from 
Curacao, and 137 tons of ferrosili- 
con all of which came from Canada. 
+ + + 
Brenan countries of origin in 
September were British India, 
Sweden, Canada, and Curacao. 
Scrap imports were negligible dur- 
ing September. 


Wood Screws 
XPORTS of iron and steel wood 
screws during September, 1940, 

totaled 146,568 gross valued at 
$23,666. Of this total British 
India took 50,280 gross, valued at 
$8,764; Colombia, 21,547 gross 
valued at $3,347; Union of South 
Africa, 18,472 gross valued at $3,- 
133; Cuba, 14,552 gross valued at 
$1,692; Mexico, 7,077 gross valued 
at $916; Argentina, 6,200 gross 
valued at $633; Venezuela, 6,075 
gross valued at $1,430; Nicaragua, 


5,633 gross valued at $1,036; 
Canada, 5,483 gross valued at 
$638; Paraguay, 4,000 gross 


valued at $420; Ecuador, 2,220 
gross valued at $280; and Bolivia, 


_1,856 gross valued at $256. 


+ + + 

XPORTS of brass wood screws 
during the same month totaled 
8,245 gross valued at $3,762. Of 
this total Cuba took 3,124 gross 
valued at $1,297; Argentina, 1,450 
gross valued at $292; Philippine 
Islands, 670 gross valued at $135; 
Canada, 645 gross valued at $785; 
Colombia, 530 gross valued at 


$339; Union of South Africa, 500 
gross valued at $216; Venezuela, 
453 gross valued at $142; Peru, 297 
gross valued at $145; Mexico, 251 
gross valued at $173; and Costa 
Rica, 142 gross valued at $125. 
++ + 
MPORTS of wood screws during 
the same period were none. 
+ + + 


Argentine Tungsten Mine Leased 
By U. S. Firm 
UNITED Press dispatch from 


Buenos Aires says that the 
leasing of all tungsten mines in 
the Department of Iglesias, San 
Juan Province, by the United 
States firm of Granfor, Keen & 
Company, was regarded as a solu- 
tion to the unemployment problem 
in that region. 

+ + + 
HE company paid $700,000 for 

a ten-year lease on that center 
of Argentina’s richest tungsten 
area. This country is the fifth 
largest producer of tungsten used 
in shell projectiles and armor plate, 
having produced 1,054 tons in 1938, 
its best year. 














MICROMETER PRECISION 


TRADE MARK REG. U. S. PAT. OFF. 








CONTINUOUS 


high carbon wire. 


special 
formance with leading 


y 








IMPROVEMENT 


MICRO-WELDERS with dial indicating an- 


nealing attachments are now available for 


There is positive control of annealing tem- 
perature and already hundreds of these 
MICRO-WELDERS are _ proving 
their dependability and satisfactory per- 


manufacturers. 


le. y ON 


MICRO PRODUCTS COMPANY 


20 NORTH WACKER DRIVE, CHICAGO, ILL. 


Telephone, State 7468 
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George W. Nelson, Superin- 
tendent, Buffalo Works, Wickwire 
Spencer Steel Co. 

R. GEORGE W. NELSON was 
born in Worcester, Mass., 

Feb. 22, 1892 and was a graduate 
of Millbury Street Preparatory 
School and Worcester Polytechnic 


Institute, class of 1914. 
+ + + 


FTER his graduation from 
Tech, he was associated with 
the Union Carbide Co. at Buffalo 
and the South Works of the Ameri- 
can Steel and Wire Co. After a 
few years’ employment at the 
Goddard Works of the Wickwire 
Spencer Steel Co., he joined 
Brewer and Co. as manager of its 
import and export department, 
spending much of this time in 
Shanghai, China. 
+ + + 
_ apeabam to Wickwire Spenc- 
er, he was promoted to fore- 
man, asst. superintendent, then 
superintendent of their Clinton 
Works and in 1936 was made 
superintendent of the Goddard 
Works. With the completion of 
Wickwire’s new wire mill at Buf- 
falo he was appointed superin- 
tendent of the Buffalo Works, 
which position he held at the time 
of his death. 
+ + + 
R. NELSON served in World 
War I as a lieutenant ob- 
server in an Aero Squadron and 
with the Army of Occupation in 
Germany. He had been a member 
of the Organized Reserves, holding 
the rank of Major in the 365th 
Field Artillery until his removal to 
Buffalo. 
+ + + 
R. NELSON was a member of 


the Worcester Economic 
Club, a 32nd degree Mason and 


a Shriner. 
+ + + 


R. NELSON’S death occurred 

by drowning while on a hunt- 

ing trip in the Allagash Lake 
Region of the state of Maine. 


+ + + 
P. J. Darling, Gen. Sales Mgr., 
Steel Sales Corp. 
. J. DARLING has been ap- 
pointed general sales manager 
of the Steel Sales Corp., Chicago. 
He has been with the firm’s sales 
force for 11 years. 
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HAS A—{"GIFT” 
FOR PRODUCTION! 


The holiday spirit of giving prevails the year ’round 
with Keystone wire. What better gift than smooth- 
ed out production, increased product quality, low 
costs? Samples of regularly stocked wires will give 
you an idea of Keystone’s UNIFORMITY. in 
tensile strength, analysis, gauge and finish. If you 
need a SPECIAL wire, Keystone will create it. 
Why not investigate the “gift’’ possibilities of 
Keystone wires this Christmas season? 


KEYSTONE 


STEEL & WIRECO. Dept.W PEORIA, ILLINOIS 






HIGH CARBON pMSO Bright-Tinned 


OR e~% SPRING Coppered 
i WIRE 2 MUU 
LOW CARBON on, my Galvanized 
* Stee. w wine 
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NOW... semi-automatic / 


Robertson proudly announces a new feature in 
a horizontal extrusion press already acclaimed 
for its economy and efficiency in extruding 
miscellaneous non-ferrous alloys, lead and its 
alloys, solder and solder wire and flux core 
solder wire. New finger-tip control sends the 





press forward through the extrusion stroke and 





returns it to starting position . . . without any 





other attention! Just a touch on a button does 





it, a child could operate 
this press. Ask about it; 


write— 


JOHN ROBERTSON C0., Inc. 


125-137 Water St., Brooklyn, N. Y. 











/) 
ROBERTSON 


mprove 
horizontal extrusion press 
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The National Machinery Company 

Of Tiffin, Ohio, Held “Open 

House" from October 27 to 30, 
1940, At Their Plant 

HE object of our Open House 


was to show the people in this 
city and the surrounding district, 
wherein the product made upon 
our machines enters into their 
everyday lives, and assists in creat- 
ing employment and making it 
possible for “more people to have 


more things”. 
+ + + 


E build Bolt, Nut, Rivet and 

Wire Nail Machinery, and 
both Cold and Hot Heading and 
Forging Machines, and also High 
Speed Forging Maxipresses. Many 
special shapes of screws and bolts 
have been developed upon our Cold 
Headers, at great effort and ex- 
pense. The Cold Headers are also 
used for making many special parts 
and fittings, and the Heading and 





Forging Machines produce an un- 
limited variety of intricate forg- 
ings, which in many cases could 
not be made by hand. The net re- 
sult of this development is that 
washing machines, radios, electric 
stoves, agricultural implements, 
tractors, automobiles, aeroplanes 
and an innumerabie number of 
other articles can be sold more eco- 
nomically, which naturally broad- 
ens the market and creates em- 
ployment. It is such Improvement 
and Development by all Industry, 
which lowers costs and broadens 
markets, so that the men that are 
displaced by machinery are able to 
find employment for the produc- 
tion of goods entering into our 
higher standard of living. 
+ + + 
UR plant was in operation so 


that our visitors could see the 
way machinery is built, and we 
had a number of both Cold and 


WIRE 




















Hot Heading and Forging Ma- 
chines in operation, showing the 
work produced. Balls were being 
made for ball bearings. Aluminum 
rivets and special lock nuts were 
being produced for aeroplanes. 
Machines were making bolts, tap- 
ping nuts, rolling threads and pro- 
ducing various forgings. The local 
merchants provided an exhibit of 
almost every known aarticle of 
commerce, from a typewriter to a 
tractor, which enabled us to show 
wherein the product made on our 
machines was used in each article. 
It is quite a revelation to note the 
extent to which the Header and 
Forging Machine assist in making 
the chassis and engine parts of an 
automobile. From the front wheel 
spindle to the rear axle drive shaft, 
it becomes obvious that without 
Headers and Forging Machines, the 
cost of automobiles would be pro- 
hibitive. 





HE 
grades were shown through 


students in the higher 
the plant in the afternoon. The 
plant was in operation during Sun- 
day afternoon, and also Monday, 
Tuesday and Wednesday evenings, 
and during that time we had more 
than 15,000 visitors. 
a a 
VIDENTLY, if more of this 
same thing were done by In- 
dustry, there would be a better 
understanding about the _ inter- 
relationship between Industry and 
the Public. One of the large signs 
posted by The National stated: 


The Most Important Thing 
To Every Man 


IS HIS JOB 
SO HE SHOULD KNOW HOW 
JOBS ARE CREATED 


Every man, and particularly the 


(Please turn to Page 765) 
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ELEPHONE cables with alu- 
minum instead of copper cores 
have been developed in Germany. 
Formerly, telephone cables in Ger- 
many had 0.9 or 1.4 millimeter cop- 
per strands, which are now being 
replaced by 1.8 and 1.15 millimeter 
aluminum strands. This leads to 
thicker cables and a long-distance 
telephone cable with 114 strand 
pairs requires 31 percent more lead 
for armoring than does a regular 
copper cable; nevertheless, the 


aluminum cable as against copper 
is reported to save 54 percent in 
foreign exchange. The technical 
problems of eliminating the forma- 
tion of galvanic elements in moist 
air by the interaction of copper 
and aluminum in old-system with 
new-system cables, with aluminum 
wires on copper contacts has been 
solved by the use of copper-plated 
aluminum wire containing 20 to 
25 percent of copper and by 
japanning bimetallic contacts. 





NILSON 


FOR 
SWAGING 
STAMPING 

PIERCING 
BLANKING 
FORMING 
OF 
COILED 
METAL 








oe 


AUTOMATIC PRESS 
AND 


FOUR SLIDE MACHINE 
L 





A General Purpose, Heavy Duty Fabricating and Metal 


Forming Machine. 


WE Build ma- 

chines for forming _" 
Paper Clips, Buckles, i 
Gate Hooks, Coat 

and Hat Hooks, 
Ceiling Hooks, Wire 

Ears, Cable Rings, 
Screw Eyes, Sash 
Chains, Automobile 

Side Chains, Flat 

Open Link Chains, 
Staples, Cotter 

Pins, Hose Clamps, 

Etc. and Wire 
Straighteners, Wire 

Reels, Frame Bend- —— 
ing Machines and 

Special Presses. 


Oo 


c- 


a PARTS MADE ON oe 





NILSON 
MODELS 3.-T 

AND 4-T | 
MACHINES 


im :) 








AAA 








For Complete Details Address — 


THE A. H. NILSON MACHINE CO. 


BRIDGEPORT, CONN., U. S. A. 





763 





‘Round the World With the Wire Industry 








HE recent barter agreement 


between Spain and Argentine, 
(Wheat and maize in exchange for 
steel), also contains a _ certain 
quantity of wire and wire pro- 
ducts, approximately 1,200 tons. 
The Spanish wire industry has not 
been able to supply the country’s 
need in full during the first half 
of this year, but has recently de- 
veloped as it is possible to get wire 
machinery from Germany. Ger- 
many supplies wire rod to Spain 
and has contracted for wire ma- 
chinery worth $113,000 for various 


Spanish factories. 
+ + + 


T the Leipzig autumn Fair and 

following this, wire machinery 
worth approximately $276,000 has 
been sold to Manchukuo and Japan. 
German exports to these countries 
and also to Siam and China via 
Siberia are growing from month 
to month as special transit convoys 
have been organized on_ the 


Siberian Railway. Shipments from 
the Ruhr to Tokyo require approxi- 
mately 19 days at present. Not 
only wire machinery but other wire 
products such as music wire, wire 
ropes, wire mesh and wire products 
which can stand the high transport 
cost are thus sold and during the 
month of August the value of wire 
products shipped via Siberia to 
the Far East exceded $110,000 of 
which the larger part was wire 
ropes. 
+ + + 


European Wire Export 
Prices 


HE wire export prices in 

Europe are dominated by the 
German cartel. Domestic prices 
are now quoted to all markets, ex- 
cept the Far East and Portugal, 
which get quotations about equal 
to prices quoted by the United 
States wire industry. German wire 


sales include Afghanistan, Iran and 
Siam. In spite of political tension, 
sales to Greece and Turkey are also 
continuing. At present about 40% 
of the whole German wire produc- 
tion is sold for export. The Bel- 
gian wire industry, which is al- 
most at the same level of opera- 
tions as it was in May, sells 
through the Belgian-German ex- 
port organization of Ougree-O. 
Wolff, at the same prices as the 
German works. The situation of 
the wire industry in the non- 
occupied section of France is very 
bad, due to lack of raw materials, 
as supplies of wire rods from 
Northern France have not yet been 
reinstated. Between Spain and 
Portugal exists now a_ direct 
Railway-transit service to any 
German Railway station, so that 
direct shipments to and from Ger- 
many are possible. Part of Ger- 
man wire exports to Italy go from 
Lorraine via France. 








handling. 


MOSSBERG PRESSED STEEL corp. 





Greater service from a new All Welded Steel Take Off Reel 
designed to meet present day requirements. 


Usual maintenance expense eliminated by adoption of this new 
design wherein all parts are welded into one homogeneous unit. 


Reel sides are embossed with radial reinforcing ribs for increased 
rigidity with rolled edges for additional strength and to facilitate 








Complete line of spools and reels for both process- 
ing and shipping all kinds of bare and insulated 
wires and cables. (Send for Catalogue W-104) 


MOSSBERG 


PRESSED STEEL CORP. 
18 West Street 
Attleboro, Massachusetts, U. S. A. 


James Day (Machinery), Ltd., 66, Bartholomew Close, London, E. C. |., England. 





All Welded Steel 
Take Off Reel 





Ross Whitehead & Co., Ltd., 
Montreal & Toronto, Canada. 
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Russian Molybdenum and 
Tungsten 

. 5S. S. R.—Soviet geologists be- 

gan development of a moly- 
bdenum and tungsten deposit dur- 
ing 1934, near the village of Nizhni 
Baksan, close to Mount Elbrus in 
the Caucasus. The first section 
of the metallurgical plant of the 
“Combine,” consisting of a crush- 
ing mill and concentrating plant, is 
now reported to have been com- 
pleted and equipment is being in- 
stalled. Ore is delivered from the 
mine, which is situated 9,840 feet 
above sea level, by rope conveyor. 
Some delay is reported to have oc- 
curred in deliveries of equipment 
for the enterprise. (Soviet Press.) 

+ + + 


Salt Bath Furnace 

EW twenty page Catalog 107 

describing the Ajax-Hultgren 
Electric Salt Bath Furnace. Gives 
detailed data on all heat treating 
applications such as carburizing, 
cyanide hardening, hardening car- 
bon and high speed steel tools with- 
out scale or decarb, heat treating 
aluminum alloys, tempering steel 
products, heating for forging, braz- 
ing, ete. 

+ + + 


National Machinery Co. Held 
"Open House” 
(Continued from Page 762) 
young man, should know that his 


chance for a job is greatly 
increased by 


INVENTION AND DEVELOPMENT 
AND NEW ENTERPRISES 


+ + + 





HE range of National Machines 

on exhibit extended from a 

small Nut Tapper weighing 150 

Ibs. to the world’s largest Forging 
Machine weighing 500,000 Ibs. 
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1941 Convention To Be Held 
In Philadelphia 

HE ‘Twenty-third National 

Metal Congress will be held 
at Convention Auditorium and 
Commercial Museum, Philadel- 
phia, October 20th to 24th, 1941. 

+ + + 
HE Wire Association will also 


ans Exposition space for 1941 

should be arranged for by ex- 
hibitors as early as possible. The 
space list announcement for the 
Philadelphia show will be mailed 
out by the American Society for 
Metals in December and space as- 
signments will be made in Janu- 


ary. The 1940 National Metal 
Congress was exceptionally suc- 
cessful. The total registration was 
32,478 and it is estimated that the 
attendance was three times the 
registration. 


hold its Convention during the 
same period at Philadelphia in ac- 
cordance with arrangements made 
with the American Society for 
Metals and on the same basis as in 
past years. 























ON THE TARGET 
EVERY TIME! 


For accurate shooting, the skilled rifle- 
man sights through the telescope mount- 
ed on his gun. He squeezes the trigger as 
the bulls-eye meets the crossed hairs of 
his sight. But look closely — the “hairs” 
are wire...Callite Wire, of course. 
Callite has the facilities to produce fine 
wires ... of standard and special alloys 
...in any size or shape... to meet your 
individual requirements whether they 
be for gun-sights or go-carts. To break a 
production bottle-neck where wire is 
involved, consult the Callite engineers. 
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Dirile for 
COMPLETE 
DETAILS 


Callite wires are available 
in aluminum, steel, stain- 
less steel, Everdur, brass — 
all grades, brush wire, com- 
mercial bronze, Fourdrinier, 
phosphor bronze, nickel- 
silver alloys and in combi- 
nations of these and other 
alloys. In round, flat and 
special shapes in sizes 
down to .002”. 
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CALLITE WIRES DY 

CALLITE-TUNGSTEN CORPORATION ty <2 
564-39th STREET * UNION CITY, N. J. Ery nt 


Branch Oftices: Chicago, Ill. © Cleveland, O. 
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A Review oF Recent Wire PATENTS 





No. 2,216,189, METHOD AND AP- 
PARATUS FOR INSERTING CORES 
IN CABLES, patented October 1, 1940 
by George H. Ennis, Long Beach, Cali- 
fornia, assignor of one-half to Robert 
V. Funk, Long Beach, Calif. 

This apparatus is adapted for insert- 
ing cores in preformed wire cables. There 
are 22 claims. 


+ + 
No. 2,216,211, METHOD AND AP- 
PARATUS FOR PICKLING METAL 


COILS, patented October 1, 1940 by 
Stone Nyberg, Dover, and Herman C. 
Cappel, New Philadelphia, Ohio, assign- 
ors to Agnes J. Reeves Greer, Morgan- 
town, West Virginia. 

The method of pickling, washing or 
treating a coil of metal supported upon 
a mandrel which includes transferring 
the coil from one bath to another bath 
and rotating the coil around its axis 
throughout the entire time it is being 
transferred from one bath to the other. 


+ + + 


No. 2,216,224, APPARATUS FOR 
COILING WIRE OR THE LIKE, pat- 
ented October 1, 1940 by Carl O. Brue- 
stle, Rahway, N. J., assignor to Elevator 
Supplies Company, Incorporated, Rah- 
way, N. J., a corporation of New Jersey. 

In this apparatus, the drum is secur- 
ed against the pull of wire under high 
tension, while, at the same time, coils 
wound on the drum may be easily re- 
moved. 


Complete Descriptions and Drawings 
of Patents May Be Had for 25 cents. 
Address, Wire & Wire Products, 300 
Main St., Stamford, Conn. 





No. 2,216,225, APPARATUS FOR 
COILING WIRE OR THE LIKE, pat- 
ented October 1, 1940 by Carl O. Brue- 
stle, Rahway, N. J., assignor to Elevator 
Supplies Company, Incorporated, Rah- 
way, N. J., a corporation of New Jer- 
sey. 

A new take-up control for the wire 
being wound, is provided in this patent. 
+ + + 
No. 2,216,381, SCREW, patented Octob- 
er 1, 1940 by Maxwell A. West, Port- 
land, and George E. West, Sherwood, 
Oregon, assignors of forty-nine one- 
hundredths to W. H. Holmes and Philip 

C. Smith, both of Portland, Oregon. 

In this screw, the invention resides in 
the head, there being a main slot and 
two spline slots, shorter than the main 
slot. 

+ + + 


No. 2,216,382, SCREW, patented Octob- 
er 1, 1940 by Maxwell A. West, Portland, 
and George E. West, Sherwood, Oregon, 
assignors of forty-nine one-hundredths 
to W. H. Holmes and Philip C. Smith, 
both of Portland, Oregon. 

The screw head is provided with a 
driving recess comprising a plurality of 
similar, symetrically-spaced, radial slots, 


the slots intersecting in the screw axis, 
terminating short of the periphery of 
the screw head, the end wall of each slot 
sloping downwardly and inwardly. 

> ee 

No. 2,216,435, COMPOSITION OF 
MATTER AND ELECTRICAL CON- 
DUCTOR CABLE CONTAINING THE 
SAME, patented October 1, 1940 by John 
F. Eckel, Cranford, N. J., assignor to 
Western Electric Company, Incorporat- 
ed, New York, N. Y., a corporation of 
New York. 

For wire conductors, the inventor pro- 
vides, as an inner sheath coating, com- 
prising 25% to 75% of rosin, 20% to 
50% of rosin oil and 5% to 25% of 
polymerized isobutylene to increase ad- 
hesiveness, fluxing power and tempera- 
ture plasticity character. 

oe oe 


21,596, MACHINE AND 
METHOD FOR TWISTING METAL 
WIRES, patented October 8, 1940 by 
Karl Johan Jensen, Nydalen, v. Aker, 
near Oslo, Norway, assignor, by mesne 


No. Re. 


* assignments, to Screw Nail Corporation 


of America, Wilmington, Del., a corp- 
oration of Delaware. 

The method is adapted for twisting 
metal wire into threaded wire of sub- 
stantially uniform pitch irrespective of 
any non-uniform hardness of the wire. 

+ + + 

No. 2,217,156, SPRING ASSEMBLY, 

patented October 8, 1940 by Elmer J. 








We» Giaoer Macwine Worx 
CHICAGOUSA 


WORKS 


210 N. Racine Ave. 








WM. GLADER MACHINE | | 24 


Chicago, Illinois 


are guaranteed. 


HIGH SPEED WIRE NAIL MACHINE 


Glader Machines on large head, single-blow roofing 
nails can be seen in operation at any of the independent 
wire mills in the United States. 


The production figures on common nails shown below, 
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This high output and economical operation account for 
the GLADER machine being accepted as standard equip- 
ment in all recent installations. 
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Condon, Muncie, Indiana, assignor to 
The Moore Company, Muncie, Indiana, 
a corporation of Indiana. 

Interconnection of the border frames 
with the marginal coil spring turns is 
made so each turn will be located in the 
plane of the border frame but will still 
have a certain freedom of angular move- 
ment. 

+ + + 

No. 2,217,284, ELECTRIC CABLE, 
patented October 8, 1940 by Robert Win- 
stanley Lunt, London, England, assignor 
to Callender’s Cable and Construction 
Company Limited, London, England, a 
British company. 

A wire conductor is covered by a 
fibrous insulation, with an impervious 
sheath enclosing the body of insulation 
and a composite protective layer for the 
body of insulation interspersed between 
the surface of the conductor and the 
inner surface of the body, the composite 
protective layer comprising an inner 
portion consisting of an artifically form- 
ed film of semi-conductive material and 
an outer portion consisting of homo- 
geneous insulating material impervious 
to the compound used to impregnate the 
dielectric. 

+ + + 

No. 2,217,337, APPARATUS FOR 
TREATING STRANDS, patented Octob- 
er 8, 1940 by Waldemar C. Ewaldson, 
Millington, and Heinz Kress, North 
Plainfield, N. J., assignors to Western 
Electric Company, Incorporated, New 
York, N. Y., a corporation of New York. 

Textile material sheathed strands of 
wire are treated by this apparatus with 
cellulose acetate and the like. 

+ + + 


No. 2,217,832, BRAID COVERED 
ELECTRIC CORD AND METHOD OF 
MAKING SUCH A CORD, patented 
October 15, 1940 by Wiliiam T. Barrans, 
Towson, Md., assignor to Western Elec- 
tric Company, Incorporated, New York, 
N. Y., a corporation of New York. 

The method comprises imparting a 
higher tension to the braid strands go- 
ing in one direction around the cord than 
to the braid strands going in the other 
direction to incorporate the differently 
tensioned strands in the braid in differ- 
ent lengths. 

+ + 

No. 2,217,966, COMBINED WIRE 
COILING BLOCK AND REEL, patent- 
ed October 15, 1940 by Frank N. Per- 
kins, Gadsden, Ala. 

This device comprises a central body 
for receiving coils of wire and arms cap- 
able of being bent to secure the coiled 
wire in a compact bundle on said body. 

+ + + 


No. 2,218,138, APPARATUS FOR 
MANUFACTURING INSULATED 
WIRE OR THE LIKE, patented October 
15, 1940 by John R. Stricklen, Akron, 
Ohio, assignor to National Rubber Ma- 
chinery Company, Akron, Ohio, a corp- 
oration of Ohio. 

More specifically, a new fluid-sealing 
connector is provided in rubber coating 
apparatus, whereby a splice or joint may 
be easily made and with little interrup- 
tion of operation. 

=. - 

No. 2,218,177, WIRE TREATING 
FURNACE, patented October 15, 1940 
by Everton B. Powell, Maplewood, N. J., 
assignor to Radio Corporation of Amer- 
ica, a corporation of Delaware. 

Heated ceramic tubes are provided 
for heat-treating the wire, in a gaseous 
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atmosphere, with special provision for 
eliminating waste of gas. 
+ + + 


No. 2,218,559, METHOD OF AND 
MEANS FOR KNITTING PREFORM- 
ED WIRE, patented October 22, 1940 by 
Frank C. Stephens, Washington, D. C., 
assignor to Elastic Knitted Wire Co., 
Ine., Providence, R. I., a corporation of 
Rhode Island. 

This method is provided for forming 
a fabricated wire cylinder and consists 
in successively interlacing juxtaposed 
resilient crossed loops into a continuous 
interlaced spiral. 

No. 2,218,560, ARTICLE OF KNIT- 
TED WIRE OR OTHER RESILIENT 
MATERIAL, patented October 22, 1940 


by Frank C. Stephens, Washington, D. C., 
assignor to Elastic Knitted Wire Co., Inc., 
Providence, R. I., a corporation of Rhode 
Island. 
In this patent, the article, made as 
above, is covered. 
+e + 


No. 2,218,979, METHOD OF MAKING 
ELECTRIC CABLES, patented October 
22, 1940 by Armais Arutunoff, Bartles- 
ville, Oklahoma, assignor to Reda Pump 
Company, Bartlesville, Oklahoma, a corp- 
oration of Delaware. 

A power cable is provided by this 
method, having semi-cured insulating 
material about it, forming partitions or 
ribs. 

(Please turn to Page 768) 
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OPERATING CONDITIONS 


Below and Center—Two 
views of Double Reduc- 
tion Drive and integral 
20-inch Pinion Stand 
with welded steel case. 


Farrel Heavy Duty Rolling Mill 
Drives and Pinion Stands are 
adaptable by design and construc- 
tion to individual conditions of op- 
eration. For example, the beds may 
be cast steel or Meehanite or weld- 
ed steel construction. Dependent 
upon load conditions and the re- 
quirements for rigidity a double- 
walled or single-walled deep base 
may be used. Bearings may be 
either plain babbitt-lined steel car- 
tridges or any approved make of 
anti-friction bearing. 


While gears and pinions are us- 
ually continuous-tooth herringbone, 
accurately generated by the Far- 








[te 


FARREL GEAR DRIVES 
and PINION STANDS 


ADAPTABLE TO INDIVIDUAL __ “Za 


Right — 4,000 HP 
Pinion Stand for 
four-high 
ing cold strip 


finishing mill. 


When you have a gear problem call in a Farrel gear engineer for consultation. 
ex : : AR eRe NE, 
ABD FARREL-BIRMINGHAM COMPANY, Inc. 
a ; ANSONIA, CONN. oe e 
; New York © Buffalo © Pittsburgh © Akron © Chicago © Los Angeles 
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Above — Farrel-Sykes 
continuous tooth her- 
ringbone rolling mill 
pinions are precision 
generated for smooth, 
quiet operation. 


revers- 


rel-Sykes process, either single 
helical or a combination of single 
and double helical gears can be 
furnished. As conditions demand, 
lubrication may be by dip and 
splash system, by pump built into 
the unit and driven by one of the 
shafts, or by separate lubrication 
system. 


The high precision with which 
Farrel Mill Drives and Pinion 
Stands are made assures smooth, 
quiet operation, and their rugged 
construction enables them to with- 
stand the stresses, shocks and wear 
incident to the high speeds and 
heavy loads of modern mill prac- 
tice. 
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A Review of Recent Wire 
Patents 


(Continued from Page 767) 


No. 2,219,094, WIRE DRAWING 
MACHINE, patented October 22, 1940 
by Myles Morgan and Weld Morgan, 
Worcester, Mass., assignors to Morgan 
Construction Co., Worcester, Mass., a 
corporation of Massachusetts. 

This machine comprises a hollow rotat- 
able drum having a substantially cyl- 
indrical portion, a pair of spaced flanges 
extending outwardly from the cylindrical 
portion, and means to supply air under 
pressure to the interior of the drum, both 
of said flanges having apertures therein 
arranged to direct jets of air over the 





surface of the cylindrical portion from 
opposite directions. 
+ + + 

No. 2,219,376, METHOD OF MANU- 
FACTURING COIL SPRINGS, patented 
October 29, 1940 by Leonard A. Young, 
Detroit, Michigan, Hubert B. Hathaway, 
Windsor, Ontario, Canada, and Bernard 
Heilman, Detroit, Michigan, said Hath- 
away and said Heilman assignors to said 
Young. 

The method of forming coil springs 
which comprises passing steel wire stock 
through a heating element comprising 
a plurality of spaced electrodes elec- 
trically connected with a source of elec- 
trical current adapted to subject the 
stock to the flow of alternating elec- 








Save with Syncro! 


New renewable draw block tires 
provide greatly increased simplicity and economy. 


The construction and mounting of Syncro Renewable Draw Block Tires is 
entirely new and different. Although the tires are securely locked in position 
so they cannot rotate around the blocks, they are easily changed without 


special tools and without brazing or lead plugging. 


And the tires are 


designed so heat expansion merely causes them to cling more closely to the 
blocks without distorting the tires. Moreover, any tire can be replaced at any 





time without disturbing the slip condition of the machine, which remains 





constant. 


Syncro replaceable draw block tires are standard equipment on all Syncro 
machines except the fine wire drawing machines, and they can be installed on 


most existing machines of any make. 


Write for complete details. 


Syncro Machine Company 


420 Lexington Ave., New York 


McCormick Bldg., Chicago 


Represented in Canada by — Canadian Elevator Equipment Co., Ltd., Toronto. 
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trical current of approximately 60 cycles 
at voltages within the range of approx- 
imately 6 to 40 volts thereby to heat the 
stock of temperatures within the range 
of approximately 475° to 575° F., there- 
after passing the heated stock success- 
ively through a straightening device and 
forming rolls, and then forming said 
heated stock into coil springs. 
> 2 > 


No. 2,217,162, CONDUCTOR CABLE, 
patented October 8, 1940 by Adriano 
Cavalieri Ducati, Bologna, Italy, assignor, 
by mesne assignments, to Transducer 
Corporation, New York, N. Y., a corp- 
oration of New York. 

A co-axial type cable is provided, with 
special provision made for light weight 
and flexibility. Ba A 


No. 2,217,245, WIRE-DRAWING MA- 
CHINE, patented October 8, 1940 by 
Charles Arnold Barron, Preston, Eng- 
land. 

This machine comprises a fixed re- 
ceiving drum having an open end, a sta- 
tionary shaft attached to the opposite 
end of the drum, a rotatable wire-draw- 
ing member arranged on the shaft, a 
stationary bearing plate for the shaft 
and having a wire-receiving opening, 
means for rotating said drawing mem- 
ber, and means whereby upon rotation 
of the drawing member wire is drawn 
through the member on the receiving 
drum. 

+ + + 

No. 2,217,276, ELECTRIC CONDUC- 
TOR, patented October 8, 1940 by Harry 
Hill and Thomas Burton Rose, Belvedere, 
Kent, England, assignors to Callender’s 
Cable and Construction Company Limit- 
ed, London, England, a British com- 
pany. 

In the built up wire conductor formed, 
the cross sections of the component 
wires are such as to provide a longitud- 
inal duct between them. 

+ + + 
New Brass Plating Process 


NEW brass plating process 
two to four times as fast as 
present processes is announced by 
the Electroplating Division of 
E. I. duPont de Nemours & Com- 
pany. The process has been de- 
veloped to provide a brass plating 
method which will yield smooth 
bright deposits of controllable 
thicknesses at a more rapid rate 
of deposition. * 
+ + + 
HE process makes _ possible 


heavy deposits of brass, 0.001 
of an inch or more in thickness, in 
a reasonable time where before 
heavy deposits could not be ob- 
tained at all. 

+ + + 
REPARED High Speed Brass 

Salts provide a simple, quick 
preparation of a new bath, which 
will plate immediately, eliminating 
the “breaking in” period necessary 
before satisfactory results are ob- 
tained with the present processes. 


WIRE 






































HE process operates without 


polarization at high anode cur- 
rent densities, giving proper com- 
position and color of plate and the 
purity necessary to maintain the 
efficient operation of the bath. 
Addition agents prevent pitting, 
improve lustre and prevent objec- 
tionable fumes. 


+ + + 


HE relatively low temperature 

of operation, 40°—50° C. 
(105°—125° F.), assures ease of 
control and economical operation. 
A uniform bright yellow color may 
be obtained over a wide range of 
current densities. This means 
that uniform color over recessed 
objects is now possible. The char- 
acteristics of the deposit may be 
constantly maintained throughout 
the process by means of definite 
chemical control. 


s * 
New Laboratories for American 
Steel & Wire 


NEW, modern brick building 

to accommodate factory of- 
fices and the Cleveland district 
works chemical and_ physical 
laboratories of the metallurgical 
department will be constructed at 
the Cuyahoga Works, Cleveland, 
O., of American Steel & Wire Co., 
subsidiary of U. S. Steel Corpora- 
tion. 

+ + + 


HE new structure will be two 

stories, 160 x 90 feet, and will 

be erected at the east end of the 

present Cuyahoga Works property 

at the 49th Street entrance near 
Grant Avenue. 


ee 
Columbium 

NEW alloy, Columbium, a re- 

latively unfamiliar element 


and with a minimum of commercial 
importance at present, produces 
an alloy of exceptional properties 
when added in small amounts to 
iron. Samples containing three 
per cent of columbium and the 
balance of iron reveal exceptionally 
good rupture strength at 1100 F, a 
temperature not yet commercially 
used but being approached by 
modern high-temperature, high- 
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pressure steam turbines. No car- 
bon is contained in the alloy, so it 
is not a steel; instead, the iron con- 
tains the columbium as a finely 
dispersed stable compound of iron 


and columbium. 
+ + + 


OLUMBIUM, an element of 

steel-gray color and having a 
bright metallic luster, was dis- 
covered in 1801. By itself the metal 
is malleable and ductile, and very 
resistant to corrosion. At one 
time it was used in lamp filaments, 
and it is used in jewelry. There is 


also a columbium-stabilized 18-8 
(stainless) steel in which the 
columbium forms a carbide. The 
element does not occur in the free 
state, and its minerals are re- 
latively rare. Only a small tonnage 
of columbium is produced annual- 
ly, but with increased demand the 
supply could easily be increased. 
At present most of the commercial 
supply comes from Australia. 
However, it was in ore of American 
origin — and hence the name, 
columbium—that the element was 
first discovered. 





EVEN WIRE IN TOUGH SHAPE 
DRAWN SMOOTH with 





TECO 





WIRE REJECTION CUTS into production profits, and raises hob 
with rush-production schedules. Most of this troublesome ex- 
pense you can avoid by using Teco Carbide Wire Dies. Teco 
Dies reduce wire rejection to a minimum. Scratched and out 
of round wire, for example, can be drawn smooth through 


Teco Dies. 


This is just one of many ways in which diamond-hard Teco 
Carbide Dies cut wire drawing costs and save production time. 
More wire tonnage per die, finer finished wire, longer lasting 
dies with fewer replacements, less time lost in recutting — you 
get them all when you specify Teco Carbide Wire Dies. 
Investigate today. A Tungsten Electric engineer will be glad 
to discuss your wire drawing problems with you and show you 
in your own plant how Teco Dies lower wire drawing costs and 
increase production. Consult us. 


Pioneers in Tungsten Carbides for more than a Quarter of a Century 


_ Never Say Die—always specify 


TECO CARBIDE DIES 


facers, reamers, broaches, form tools, etc. 





for smooth wire drawing--they last longer! 


Tungsten Electric supplies carbide blanks, fools and bits. Wire and bar 
dies, tubing, extruding and sizing dies. Also, speciai tools, such as spot 


Aa, 
TUNGSTEN ELECTRIC 


CORPORATION 
564 — 39th ST. * UNION CITY, N. J. 


1 Ave., Cleveland, O 






Branch Office: 2900 Eu 
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New Extrusion Press 

Now Permits Extrusion of Stainless Steel, 

Ferrous and Non-Ferrous Tubing and 
Rods 

HILE the extrusion of non- 


ferrous metals has been per- 
formed for 35 years, it is only 
during the past several years that 
the extrusion process has been 
successfully employed for the pro- 
duction of stainless steel, nickel 
alloy and ferrous rods, tubing and 
shapes. This advance, which ap- 
pears likely to open new fields for 
special alloys, has been made pos- 
sible by the development of the 
hydraulic extrusion press. A press 
of this type, of 2000-tons capacity, 
built by Farrel-Birmingham Com- 
pany, Inc., of Ansonia, Connecticut, 


is shown in the accompanying illu- ~ 


stration. 
a ee 

HE designers believe that with 

this new press, all of the cur- 
rently known stainless steels and 
other special ferrous and non- 
ferrous alloys, which do not work 
well by rolling, welding or pierc- 
ing, can be extruded without dif- 
ficulty. 


HE advantages of extrusion 

over rolling and drawing are 
well known. It is probably correct 
to say that any article which has 
been extruded from a billet has 
acquired a grain structure more 
free from faults than if it had been 
rolled. This change in structure 
is due to the fact that extrusion 
is a squeezing-compression process, 
while rolling and drawing is a 
stretching operation. There are 
many special alloys which cannot 
be successfully rolled at all with- 
out developing serious inherent 
faults which render them unfit for 
certain commercial purposes. 

+ + + 


Larger Reduction Obtainable 
From Extruded Tubes 

NOTHER advantage of the ex- 

trusion process is that ex- 
truded tubes of stainless steel, for 
instance, can be far more easily 
drawn down to smaller sizes than 
tubes manufactured by any other 
process. This means that a larger 
reduction can be obtained from ex- 
truded tubes than from tubes made 


on a piercing mill. For example, 
it is possible to draw down ex- 
truded tubes to a final dimension 
of a few thousandths of an inch in 
diameter, such as are used for 
hypodermic needles, the final tubes 
having a perfect structure. This 
was not possible formerly, when 
the original tubes were produced 
by a piercing mill. Extruded tubes 
possess a first-class structure and 
in general are of a far higher 
quality than tubes manufactured 
by any other method. 
+ + + 

ITH the new extrusion press 

aluminum alloys are ex- 
truded in numerous semi-finished 
shapes which are much more 
readily worked into final dimen- 
sions than if they Have gone 
through the older mill processes. 


++ + 
Only Clean Material Extruded by 
The New Press 
HE billets to be extruded by 
this press can be taken as 


rough cast billets coming from the 
foundry after being cut to the 
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proper length. The skin of the 
billets, which is formed mostly by 
oxidation, remains as a thin shell 
in the container after extrusion, so 
the extruded product is formed of 
clean material only. This is par- 
ticularly important in the manu- 
facture of high-quality products. 


+ + + 





UBES and rods manufactured 


by this press are not only re- 
markably sound in structure but 
possess excellent metallurgical and 
physical properties and a good con- 
dition of surface. Consequently 
the number of draws for finishing 
can be considerably reduced. 


-. 


HE amount of scrap—consist- 
ing of the thin shell of the 
billet and the discard—is very low, 
so the difference in weight of the 
billets charged into the container 
and of the extruded product is only 
about 8% to 10% in the case of 
tubes, and about 10% to 12% when 
manufacturing rods. The con- 
centricity of the extruded tubes is 
well within the commercial limits, 
and provided that sound billets, 
uniformly heated, are extruded, it 
will be within plus or minus 5% of 
the wall thickness. Compare with 
this the tolerance in wall thickness 
usually expected by manufactur- 
ers of steel tubing not produced 
by the extrusion process, which 
runs as high as 10% to 12%. 


+ + + 


Personnel Changes in American 
Steel & Wire Operating Dept. 


ILLIAM F. CONLIN, division 


metallurgist, American Steel 
& Wire Co., Cleveland, has been ap- 
pointed open-hearth superintendent 
at the steelworks in Donora, Pa. 
John A. Slenker, open-hearth su- 
perintendent at Donora, has been 
transferred to Cleveland as a divi- 
sion metallurgist. Henry R. Pat- 
terson, assistant general superin- 
tendent, Donora Steel & Wire 
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Works, has been transferred to 
Cleveland as engineer of wire draw- 
ing development, while A. F. 
Ilacqua has been named divisiori 
metallurgist on high carbon steels 
at Cleveland. 


ae ae 
Norman H. Wright, Sales 
Representative, Torrington Mfg. 
Company 


HE Torrington Manufacturing 
Company announces’ with 


pleasure the appointment of Nor- 
man H. Wright, 25 Irvington 
Street, Boston, Massachusetts, as 
exclusive sales representative in 
New England. 


+ + + 


R. WRIGHT succeeds the late 

P. M. Patterson with whom 

he had been associated for some 

time after a period of specialized 

training in the Torrington labora- 
tory and shop. 


















AMES BUTT WELDER 


INTRODUCING 
TO THE 
WIRE TRADE 


A Combination 
Butt Welder 
. Cutter 
and 
Burr 
Remover 
with new 
and distinct 
Time Saving 
Features. 


BURR REMOVER 


PATENTED 


Perfecting the art of removing the burrs from welded wire 
rods with new burr removing device. Cutters, that furnish 
clean cut rivet ends for stronger welds, all conveniently 
located and heat control on top of welder. 


A sturdy, well built, and compact machine for 
Wire Mills where speed, control, and ease of 


operation is essential. 


Carefully engineered and performance proven. 
Protected by American & Canadian Patents. 


IGOE BROTHERS, INC. 


AVE. A. & POINIER STREET 


NEWARK, N. J. 
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THE “SHIFTWEIGHT™ 
TILTING WIRE REEL 


A counter-balanced tilting wire reel 
with full 42” diameter upper guard 
rings, allowing perfect feeding of wire 
off the coil 
Proof.” 


and absolutely “Snarl 








Weight so distributed that reel need 
not be bolted to floor. 


Moslo Machinery Inc. 


5005 Euclid Ave. 
Cleveland Ohio 
Wire Reels Rod Bakers 
Spot Welders Roll Straighteners 
Wire Straightening and Cutting 
+ + + Machines + + + 











C. L. Allen, Chairman of the 
Board, The Norton Company 


HARLES L. ALLEN, 82, dean 


of Worcester industrialists, 
chairman of the board of Norton 
Company and its general manager 
for 48 years, until his retirement 
from that position in 1933, died 
November 4th, 1940, of bronchial 


pneumonia. 
+ + + 


R. ALLEN started with the 
Norton Company as a book- 
keeper in 1881 when the company 
was a struggling pottery shop em- 
ploying only thirteen men and 
where an experiment in making a 
grinding wheel eventually lead to 
the vast factory in Greendale. 
+ + + 
HE Norton Emery Wheel Com- 
pany was organized in 1885 
and he was made its general man- 
ager until 1933. However, he be- 
came secretary and director of the 
company ‘in 1892 and in July, 1912, 
its treasurer. 
+ + + 
ey 1919 when the Norton Emery 
Wheel Company and the Norton 
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Cc. L. ALLEN 


Chairman of the Board 
The Norton Co. 


Grinding Company were merged as 
the Norton Company Mr. Allen was 
elected President and general man- 
ager of the new Norton Company. 
+ + + 
E was also on the Directorate 
of the Riley Stoker Corp., the 
Worcester Manufacturers Mutual 
Insurance Co., Liberty, Mutual In- 
surance Co. of Boston, and the 
Junior Achievement, Inc., of 
Springfield. He was also chair- 
man of the board of the Indian Hill 
Company and a trustee of the 
Worcester Five Cents Savings 
Bank. 
++ + 
Donald R. G. Cowan, Manager of 
Commercial Research, Republic 
Steel Corporation 
ae appointment of Donald R. 
G. Cowan as Manager of 
Commercial Research of Republic 
Steel Corporation has been an- 
nounced. 
+ + + 
R. COWAN was chief statis- 
tician of the research de- 
partment of Swift & Company of 
Chicago. He is a Canadian and 
graduated from Queen’s Univer- 
sity in 1917, where he won the Sir 
James Cowan prize in political 
science. He received his M.A. de- 
gree from the University of To- 
ronto in 1918, and remained there 
for two years under a fellowship 


in political economy. He took 
graduate courses at University of 
Minnesota, University of Chicago 
and Northwestern University, and 
received his Ph.D. degrees from 
the University of Minnesota in 
1934, majoring in economics. 
++ + 
TUDIES by Cowan have ap- 
peared in numerous business 
publications and he is the author 
of a book entitled “Sales Analysis 
from the Management Standpoint”’. 
+ + + 
OWAN’S work for Republic 


Steel Corp. will continue to be 
along lines of market research and 
analysis. His office will be in the 
Republic Building, Cleveland. 

++ + 
R. A. Karr, Metallurgist, 
Copperweld Steel Co. 
. A. KARR has been appointed 
metallurgist, Copperweld Steel 
Co., Warren, O. He formerly was 
associated with Battelle Memorial 
Institute, Columbus, O., and later 
with Central Alloy division of Re- 
public Steel Corp. 
+ + + 
L.R. Ludwig, Manager, Switchgear 
Division, Westinghouse Elec. & 
Mfg. Co. 
EON R. LUDWIG has been ap- 


pointed manager of two newly 
combined sections of Westinghouse 
Electric & Mfg. Co.’s switchgear 
division at East Pittsburgh, Pa. 
Mr. Ludwig, heretofore manager 
of protective devices engineering 
the past five years, will head the 
combined division of circuit break- 
er and protective devices engineer- 
ing. 

+ + + 

J. A. Ingwersen, Mgr., Sheet & 

Strip Sales Div., American 

Rolling Mill Co. 
A. INGWERSEN has been 


named manager of the sheet 
and strip sales division of Ameri- 
can Rolling Mill Co., Middletown, 
Ohio, and F. E. Wortley has been 
promoted to the position of man- 
ager of Midwestern sales, succeed- 
ing Mr. Ingwersen. Both men 
have had wide experience in sales 
work. Mr. Ingwersen has been 
connected with Armco’s sales 
division for 15 years and Mr. 
Wortley’s sales connection dates to 
1912. 
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Birmingham’s leading technical 
institute, Goudielock began his ex- 
periments as the result of just 
such a tin shortage confronting 
British naval construction as_ it 
does today. 
+ + + 
¥ was found also that the new 


metal produced with the hard- 
ener had the additional advantage 
of coming out of casting with a 
clean surface, and it is available 
for fabrication by either the 
wrought or cast methods of pro- 


duction. 
+ + +4 


Safety Tongs 
QUIPMENT that will improve 
efficiency and speed and also 
aid in eliminating employee acci- 
dents should prove of interest to 
every industrial executive or works 
manager. In plants where ma- 
terials have to be handled by cranes 
or hoists, which includes practical- 
ly every industry, the use of Gel- 
lert Tongs, now produced exclusive- 
ly by Heppenstall Company, of 
Pittsburgh, are said to decrease 
hazards to life and limb, and to cut 
lost time to a minimum. 
+ + + 
LL that is required with Gel- 
lert Tongs is to lower the 
tongs on to the work, and the 
tongs do their job automatically. 
The craneman has entire control, 
and ground men do not have to 
throw chains around hot ingots or 
forgings, nor climb to the top of 
scrap piles with danger of slipping 
or being crushed by material roll- 
ing down. 
+ + + 
ge aortas types of these tongs 
are in successful operation in 
steel mills and foundries for hand- 
ling ingots, ingot molds, die blocks, 
pipe, and wire; and other special 
designs are made for non-ferrous 
metal ingots or shapes, paper bales, 
sacks of sugar and similar ma- 
terials. Lifting capacities run as 
high as 200,000 pounds. 
+ + + 
O assure freedom from failure 
and long operating life, the 
working parts of these tongs are 
made of a nickel-chromium-moly- 
bdenum steel corresponding to 
S. A. E. 4340, heat treated to pro- 
vide ample strength along with 
toughness to resist shock loads. 
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Available in a complete range 
of sizes for handling solid stock 
from %” to 3%” diameter! 


Widely used for every need 
from pointing wire ends to 
swaging connections to cable, 
conduit and hose. 





Write for 
20 page 
Catalog SM. gE 






What is your swaging job? 


nrc 


rs STANDARD mice 


MMMM MACHINERY COMPAWY yy 
PROVIDENCE, RHODE ISLAND 


ie BO og dig 
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Copper-coat with CUPRODINE 


CUPRODINE creates a denser, tighter, 
brighter and more uniform coating, in 
less time. Provides better lubrication for 
drawing than ordinary copper coating. 


Pickle with RODINE 
CHEMICALS RODINE, added to the pickling bath, 


CP saves acid and metal, minimizes 
pRovessss brittleness, and lowers pickling 
costs. Standard the world around. 


For complete information write Dept. 306 


AMERICAN CHEMICAL Paint co 


. 
ver Ave 1 


Ambler, Pennsylvania , ales wf 


Main Office and Works 














Strength! 


Clark Cable and Insulated 
Wire Spools provide 
strength and rigidity for 
the most difficult wire and 
solder winding operations. 






This rugged construction 
is easy to assemble, re- 
ducing over-all costs of 
operation. 


A simple hand arbor, foot 
or power press operation 
permanently assembles 
heads and barrels. All 
parts are lithographed for 
identification purposes and 
to protect the metal. 





SPECIFICATIONS 
HEAD DIAMETERS —5, 614”, and 101%” 
BARREL DIAMETERS—1}:”, and 314” (special diameter for 1012” head) 
BARREL LENGTHS —To meet your capacity needs 











J. L. CLARK MANUFACTURING CO. 


600 23rd Avenue Rockford, Illinois 











REACTIVE WIRE DRAWING 


al 


CHANGE YOUR WIRE MILL OVER 


~~ ee eee 


INSTALL:— 
PROPORTIONAL PRESTRESSING UNITS on your 


Morgan-Connor and Vaughn machines. 





—-<.<- 


These Units may be applied to any existing wire drawing 
machine of the non-slip type, or to any single block machines. 


~ ee  e  e 


REACTIVE WIRE DRAWING 
P. O. Box No. 279 Worcester, Mass. 
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Low Cost Finishing Process 
Permits Use of Drawing Dies 
For Short Runs 

EVELOPMENT of a complete 


line of equipment for finish- 
ing and servicing of Carboloy 
drawing dies for producing special 
shapes of bar and rod—such as 
hexagonal, square, rectangular, 
half-round, etc., is announced by 
Carboloy Company, Inc. 
+ + + 
HE new equipment is being 
made available directly to 
users enabling them to employ such 
dies economically for short as well 
as long runs and in numerous types 
of special shapes. : 
+ + + 
OINCIDENT with the an- 


nouncement, Carboloy is offer- 
ing shape dies in low-priced cored 
or pre-formed state for rapid 
finishing to shape desired by the 
user, through use of the new equip- 
ment. The line comprises standard 
hexagon and square rough cored 
dies available in a wide range of 
sizes, covering all common require- 
ments of industry. These dies are 
so designed as to require a mini- 
mum of stock removal for finishing 
to the usual sizes, the cored shapes 
being virtually identical to the 
usual forms of drawing dies—with 
a sixteen degree approach angle 
and a 30 degree back relief angle. 
+ + + 
SSENTIALLY the equipment 
consists of a _ die-bearing 
sizing machine, a die shaping ma- 
chine, a hand polishing tool and an 
adaptation of a bench shaper for 
machining the required laps. 
+ + + 
ECOMMENDED for use with 
this equipment are laps of 
mild steel, to be used in a combina- 
tion with various grades of boron 
carbide or diamond powder as lap- 
ping compounds for roughing and 
finishing the dies. 
+ + + 
LL three of the simple ma- 
chines designed for working 
the dies have the same _ basic 
action—a short high speed recipro- 
cating stroke. In all cases an 
electric motor drive actuates an 
eccentric which in turn imparts a 
reciprocating motion to the verti- 
cal spindle. 
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O rough and finish the bearing 

of the dies, laps of the same 
shape as the bearing, but with .010 
inch taper, are used, the number 
of laps required depending on the 
number of times .010 in. of stock 
has to be removed to finish the 


bearing of the die. 
+ + + 


APS for producing entrance, ap- 
proach, bell and back relief 
angles also are of the same shape 
as the cross-sections they are to 
produce, but are smaller in size. 
In lapping the angles, the lap is 
reciprocated by the _ vertical 
spindle. At the same time, die and 
spindle are rotated slowly by hand. 
Spring tension maintains a uni- 
form pressure of the lap against 
the portion of the die at the rear 
of the machine, so tha 
is rotated, all faces 

are lapped in turn. 
+ + + 





and corners, 





Finishing Equipment for Shape Dies introduced 
by Carboloy Co., Inc. At left, angle-lapping ma- 
chine; center, bearing finishing machine; right, 
shaper for machining of laps. Next to the shaper 
is the electric hand finishing tool for finish polish- 


ing of the dies. o _ o 
HE finishing or polishing hand 
tool also employs laps, re- 


ciprocated at high speed through 
an electric motor driven eccentric 
with a short stroke—about 1% inch. 
The tool is used mainly for polish- 
ing the surfaces. 
+ + + 

SPECIAL adaptation of an 

Atlas bench shaper has been 
worked out for machining the laps. 
The swivel plate on this shaper is 
mounted at an angle so that in the 
normal position a .010 inch taper is 
produced on the laps being shaped. 
Furthermore, in shaping, the 
Swivel plate is set over at a 5° 
angle to the stroke so that the feed 
marks will be at an angle to the 
axis of the lap, which—when com- 
bined with the use of lapping 
compound—produces a filing action 


on the die. 
Se oe 


O machine angle laps, the work 

is mounted in a collet and the 

tilting dividing head is set at an 
(Please turn to Page 776) 
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CARL~- MAYER 
HI-SPEED 
ROD BAKER 


Patents Pending 


Results of first in- 
stallation bring 
second order for 
Carl- Mayer HI- 
SPEED Indirect 
Pit Type Rod Baker 
from _ prominent 
Steel Company of 
Canada. Check 
these _ production 
figures : 

Baker Temperature, 


CARL MAYER 














500°F. Load _ per 
Pin, 2100 lbs. 
LOW CARBON, .15-.20 HI-CARBON, .4-.7 
7 Minutes per pin | 9 Minutes per pin 
” ” ” ” ” 
8 ” ” ” | 10 ” ” ” 
; | 





PLUS 50% FUEL REDUCTION Write for complete data. 





















OVER 20 YEARS EXPERIENCE 
ay 


W. D. Coolidge and S. M. 
Crocker Appointed G. E. 
Vice Presidents 
HE appointment of Dr. W. D. 
Coolidge and Stuart M. Crock- 


er as new General Electric vice 
president has been announced by 
Charles E. Wilson, president of 
the company. 
+ + + 

R. COOLIDGE will continue as 

director of the General Elec- 
tric Research Laboratory in Sche- 
nectady. Mr. Crocker will relin- 
quish his duties as manager of the 
company’s air conditioning and 
commercial refrigeration depart- 
ment at Bloomfield, N. J., to make 
his headquarters in New York City 
where he will cooperate with and 
be assisted by all commercial de- 
partments in furthering the gen- 
eral interests of the company. 

+ + + 

OTED for his own achieve- 

ments with X-ray _ tubes, 
ductile tungsten and submarine 
detectors, Dr. Coolidge has been a 
member of the research laboratory 
staff since 1905 and director since 
1932. He is a member of the 





CARL-MAYER AIR DRAW FURNACE 


Up to 70% savings plus temperature uniform- 
ity, 2%° plus or minus. Air heater principle. 
Ten of these furnaces at Timken Roller Bear- 
ing Co. Eight at Hyatt Roller Bearing Co. 
Write for complete data. 


CARL-MAYER WELDINGSROD OVEN 


As built for the 
Page Steel & Wire 
Co. and  Hallup 
Corp. for drying 
coated alloy weld- 
ing rods, using the 
“Mayer” recircu- 
lating gas fired air 
heater principle. 
Write for complete 
data. 


The CARL*MAYER (2p 


3030 Euclid Ave., 


CLEVELAND, OHIO. 


National Inventor’s Council re- 
cently created to encourage civilian 
inventions as part of the national 


defense program. 
+ + + 


R. CROCKER has been man- 
ager of the air conditioning 
and commercial refrigeration de- 
partment since May 1939, and a 
vice president of the International 
General Electric Company since 
1930. His career with General 
Electric dates from 1921 when, 
after working in the traffic and 
sales departments of the Radio 
Corporation of America, he became 
assistant to Owen D. Young, than 
chairman of the boards of both 
R. C. A. and General Electric. 
++ + 
Harvey L. Miller, District Manager 
Wheeling Steel Corp. At 
Houston, Texas 
ARVEY L. MILLER has been 


named manager of the district 
office recently established by 
Wheeling Steel Corp., Wheeling, 
W. Va., at 2508 Gulf Building, 
Houston, Tex. I. G. Thompson 
continues as district sales manager 
at Dallas, Tex. 
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APCO MOSSBERG 


STEEL REELS & SPOOLS 






















eed Na 
For The Copper, Steel, 
& Wire Rope Industry 


Apco Mossberg Steel Reels 
are standard equipment in the 
wire industry—and for good 
reason! Apco Mossberg—the 
original Frank Mossberg Co.— 
originated the steel reel idea 
and have been training work- 
men in their manufacture ever 
since. Personal attention by 
Apco Mossberg engineers make 
each job a “special”. 


FREE ENGINEERING SERVICE 


We will gladly submit drawings, 
blueprints, or suggestions 
without obligation to you. 
Write for quotation today. 


APCO MOSSBERG CO. 


(The Original Frank Mossberg Co.) 
21 Lamb Street, Attleboro, Mass. 


DRY WIRE 
LUBRICANTS 


Magnus Dry Wire Lubricants are finely 
divided and anhydrous to provide the best 
and most uniform coating. Their dryness and 
fineness allow a “rolling action” of the 
lubricant in the die box ensuring continuous 
contact with and even coating of the wire. 
They give materially increased tonnage per 
pound of drawing compound used. 

There is a type for every kind of wire and 
drawing operation. 


GET THIS PERFORMANCE DATA 


Ask for performance data from wire mills 
covering their experience with Magnus Wire 
Drawing Soaps and Greases. 


MAGNUS CHEMICALCO. 


188 South Ave., Garwood, N. J. 


MAGNUS CLEANERS 
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Low Cost Die Finishing 
Process 


(Continued from Page 775) 


angle corresponding to the angle 
of the die the lap is to finish. A 
protractor scale is provided on the 
tilting dividing head for this 
purpose. 

+ + + 


O finish a die with this equip- 

ment, the die is first placed in 

the bearing sizing machine, lap- 

ped to within .010 inches of finish- 

ed size with 100 grain boron- 

carbide, and to .005 in. of size with 
220 grain boron-carbide. 

+ + + 


2 is then placed on the die shap- 


ing machine and the various 
angles are rough lapped with 220 
boron carbide. The bearing is then 
semi-finish lapped on the sizing 
machine to .002 in. using +5 dia- 
mond powder. The profile is next 
blended with the hand tool, using 
+5 diamond powder. The bearing 
is next lapped to .0001 inch of size 
on the sizing machine, using #6 
diamond powder and then finished 
with a wood lap using the same 
diamond powder. Alternately with 
this final operation, the hand tool 
is used to re-blend and re-polish 
the profile of the die, using #6 
diamond powder. 


~ > > 


Metallurgy Contributes to 
Betterment of Phosphor-Bronze 
Springs 
© america has made today’s 

phosphor-bronze_ springs, so 
important in so many types of 
electric equipment, far superior to 
those of yesterday, said Dr. R. H. 
Harrington and R. G. Thompson 
of the General Electric laboratories 
in addressing the American Society 
for Metals, in Cleveland October 
23. A newly developed heat treat- 
ment has increased their electrical 
conductivity; and their elastic 
limit, proportional limit, elonga- 
tion, and fatigue properties have 
been advantageously affected, the 
men reported. The result is that 
phosphor-bronze springs now have 
a much longer life, and applications 
additional to those of years back. 











Send for acopy -it's free. 


Interesting Booklet concerning 
Inventions, Patents, Trade-Marks 
and Copyrights, together with 
Schedule of Government and At- 
torney’s fees, sent free on request. 
Simply ask for “booklet and fee 
schedule.” 

No charges are made for pre- 
liminary advice, either in connec- 
tion with patent, trade-mark or 
copyright cases. 


Lancaster, Allwine & Rommel 


Registered Patent & Trade-Mark Attorneys 
438 Bowen Bldg., Washington, D. C. 











INCREASE LIFE 
OF YOUR DIES 


with NEW 
NOPCO SOAPS! 





OLLOW the lead of many of the 
country’s largest steel wire mills. 
Increase the life of your dies by 
using Nopco “99” improved dry soaps. 


In addition,to longer life, you will 
find these 99% active dry soaps 
eliminate periodic ‘die trouble form- 
erly caused by faulty lubrication ... 
result in a better wire finish ... 
and give higher yields rer pound of 
soap. 


Nopco “99” soaps are available in 
three types—PX, LX and NX—for 
both high and low carbon wire and 
rod, 

JUST ONE TRIAL 
WILL CONVINCE YOU! 


Write Today! 


CHICACO 


CEDARTOWN, GA LOS ANGELES 


“ee us at orf 


NATIONAL OIL PRODUCTS Co. 


HARRISON, NEW JERSEY 


WIRE 




















i see pce alloy 

of copper with a _ varying 
amount of tin and a slight trace 
(0.1 to 0.2 per cent) phosphorus— 
has properties making it ideally 
suited for various electrical appli- 
cations. It is nonmagnetic, so can 
be used in many cases where steel 
is out of question, and its corrosion 
resistance is better than that of 
the usual spring steel. It can be 
drilled, stamped, and otherwise 
machined without necessity of heat 
treatment, and can be soldered or 
brazed with ease. The electrical 
and physical properties vary with 
the tin content—the higher the tin 
content, the lower the conductivity 
and the harder the alloy. 

ee oe 

DHOSPHOR -BRONZE - springs 

are cold rolled, and the rolling 
causes the crystals in the alloy to 
become elongated in the direction 
of rolling. There is a temperature, 
varying with the composition of 
the cold-rolled bronze and the 
amount of cold reduction, at which 
recrystallization occurs. The alloy 
then regains the type of structure 
it had before it was rolled—and 
lacking the properties the electrical 
engineer requires. By heating the 
bronze for a long period of time 
below this recrystallization tem- 
perature, there occurs a precipita- 
tion reaction which prevents or 
hinders such recrystallization. The 
treatment improves not only the 
electrical conductivity of the alloy, 
but also its resistance to fatigue, 
its proportional and elastic limits, 
and its elongation and fabrication 
properties. 


+ + + 
HE laboratory investigations 
indicate, the men _ reported, 


that the same principles of treat- 
ment can be applied with bene- 
ficial results to all strained solid- 
solution alloys, of which phosphor 
bronze is but one example. 
+ + + 
Insulated Wire For Chemical 
Industries 
EW types of insulated electri- 
cal cables for use in the 
chemical and other industries 
where cables are exposed to cor- 
rosion, moisture, solvents, or 
greases, have been developed by 
the Siemens Werke, Berlin, ac- 
cording to the Fats and Soap 


December, 1940 








“STANDARD WIRE DRAW“ 


FOR HIGH-LOW CARBON, BRIGHT, COLD HEADING 
WET WIRE DRAWING 





@ Lower die costs 





@ Better finished wire 


@ Lubricants eerie adapted for 
| drawing on hig 


speed machines 





|_ 460 4600 Ferdinand St. 


EXPERIENCED SERVICE MEN WILL DEMONSTRATE 
THE MERIT OF OUR PRODUCTS 


‘STANDARD INDUSTRIAL COMPOUNDS C0. 








Chicago, i. 











shipping. 
soldered without cleaning. 


japanning, lacquering, plating, etc. 


your difficulties. 


Learnabout PARALAN 


Paralan will give your finished wire and wire products 
protection from atmospheric corrosion in the mill and in 
Paralan-coated wire can be spot welded or 
Also, Paralan leaves surfaces 
in good condition for all types of finishes—enameling, 


Write for further information. We may be able to solve 


AMERICAN LANOLIN CORP. 


LAWRENCE, MASSACHUSETTS 











Office and Factory 
304 Pearl St., Providence, R. I. 





WIRE INSULATING, STRANDING 
AND CABLING MACHINERY 


NEW ENGLAND BUTT COMPANY 


We build a complete line of Stranding Machines, Cabling Machines, 
Closing Machines, Rubber Strip Covering Machines, 
Measuring Machines, and Other Allied 
Machines for the Wire Trade. 


OUR WIRE MACHINERY CATALOGUE SENT ON REQUEST 


Western Office 
20 North Wacker Drive, Chicago, Ill. 








Journal. For wiring telephones in 
chemical factories, the wires are 
insulated with silk and coated with 
synthetic resin which makes them 
moistureproof and almost nonin- 
flammable. So-called “Protodur” 
wires, insulated with a polyvinylic 
chloride plastic, are claimed to be 
acid and oil proof and noninflam- 
mable. They are used for wiring 
electrical appliances and for use 
under plaster. These cables are 
especially smooth and nearly fric- 
tionless, as no protective plating is 
placed around the molded insula- 


tion, which is reported to show a 
high resistance against aging. 
++ + 

NOTHER type of insulation 

developed by Siemens, “Par- 
nit,” is a soft, flexible rubber sub- 
stitute. ‘“Parnit’”’ cables are de- 
livered also with an armoring of 
folded and finely corrugated metal. 
A further type of novel insulated 
cables for special purposes brought 
out by the German company is the 
“Protolit” cable, the ceramic in- 
sulation of. which makes it especi- 
ally suitable for heating purposes. 
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for 1/16” to 
34” rod 
Round 
Square 
Flat The Sign of 
Hexagon Dependable 
Ferrous and moe 
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: Ferrous aio (NCINEER OUR 
THE LEWIS MACHINE 00, 3445 B. 76 St., Cleveland, Ohio) ¢ARBOLOY 


CEMENTED CARBIDE 
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Catalog - Calendar 







Mailed Fag Request 


Patent 
Applied for 


eST 166s INCI9IS 


“meri ican’ 
[MachineNy 


(ao J TIMegaeeny 


aus era. 


517 West Huntingdon St. 


HILADELPHIA 
ENNSYLVANIA USA 


ELECTRIC BAKING OVEN 
for Varnished Glass Insulated Wire 
with Varnish Applicators 
and Thermostatic Control. 








NATIONAL RUBBER MACHINERY CO. 


AKRON, OHIO 


Manufacturers of Equipment for the Rubber, Wire, Wire Rope, 
Electric Cable, and Plastic Industries. 


Improved Insulating Machinery for Western Electric 
Continuous Vulcanizing Process. 


Akron, Ohio; Columbiana, Ohio; Clifton, N. J. 


Main Office: Akron, Ohio 
The Bawden Machine Co., Ltd., Toronto, Ont., Canada 


David Bridge & Co., Ltd., Manchester, England 


Plants: 








This is an invitation for you to be- 
come a member of The Wire Asso- 
—_— = = + + fF = 


The Annual Dues are $10.00 
rok .% 
For Details Address 


Richard E. Brown, Secretary 
The Wire Association 
300 Main St., Stamford, Conn. 
Stamford 3-0482 


Wire Mill Superintendent 


of long experience and high standing 
is available. Can handle rod mill, 
good high carbon man, specially 
rope wire, low carbon specialties, also 
experienced in tinning and galvan- 
izing of round and flat wire and roll- 
ing of flat wire. Knows costs. This 
matter may be handled confidentially 
by both sides by communicating with 


W. H. SPOWERS, JR. 


Consulting Engineer 
551 Fifth Avenue, New York City Tel: 

















778 


Notes on the 1940 Convention 


RITICISM of a technical meet- 
ing falls naturally into two 
divisions; the writer’s personal 
views, and opinions overheard in 
the lobbies and the Association 
headquarters. By both criteria 
the meeting just closed was rather 
more satisfactory than those of 
recent years. 
+ + + 
N the writer’s view there was a 
better balance between papers 
of broad interest and those of a 
narrower and more highly techni- 
cal field, which made for better 
attendance and discussion. Mixing 
the ferrous and non-ferrous papers 
tended to interest those two 
branches in one another’s problems. 
++ + 
PINIONS picked up outside the 
meeting rooms were many and 
interesting, and rather generally 
expressed satisfaction in the trend. 
Some rather vigorous but construc- 
tive criticism was heard, of which a 
summary runs somewhat like this: 
++ + 
\WE* have never had such good 
meetings as we conducted in 
1932 and 1933, the first of the 
“discussion” sessions. We have 
too many technical papers which 
are hard for the average operating 
man to digest, understand and dis- 
cuss from the floor. We need more 
discussions of everyday problems 
such as are common to the experi- 
ence of all. 
6 
HERE is much validity to this 
criticism. The answer is that 
in those early days we had not yet 
talked out the simpler problems. 
Now we all know each other better, 
and know each other’s practices 
and opinions, and tend more strong- 
ly toward uniformity. It is harder 
to provoke a discussion over the 
simpler problems because there is 
less and less difference of opinion 
and of practice as time passes. 
Still the criticism stands, and it is 
up to the program committee to 
plow the ground again and again. 
+ + + 
EGARDING technical papers, 


interesting to fewer members, 
but deeply interesting to those few, 
this criticism was heard. Discus- 


WIRE 
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sion is not as fruitful as it might 
be. The delay incident to getting 
names to the reporter takes the 
edge off enthusiasm. A man who 
has valuable ideas to contribute 
may not be fluent in debate, or 
clear in his enunciation, and his 
thoughtful comments may be en- 
tirely lost, or be practically nulli- 
fied by contrary opinions which 
are ill-founded but rather neatly 
expressed in an assured manner 
and a clear voice, of which the re- 
porter gets every syllable. This is 
a valid complaint. In the past eight 
years we have all seen economic 
and political heresies slipped over 
on the public by slick timing, stage- 
setting, and vocalizing and there is 
no sense in carrying the system 
over into our business. 


+ + + 
About the All-Speed 


Variable Speed Transmission 


NEW V belt variable speed 

transmission, known as _ the 
ALL-SPEED, is being introduced 
to industry by the Standard Trans- 
mission Equipment Company of 
Suite 330. 416 W. 8th St., Los 
Angeles. The speed selector oper- 
ates on the variable pulley prin- 
ciple, and consists of two inter- 
locking pulleys mounted on a com- 
mon shaft. The variable speed 
spindle can be pivoted laterally 
between the motor and the driven 
machine to provide new running 
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Wire Drawing and Extrusion Dies 
made of 


DIAMONDS, COMPOSITION, etc. 


F. KRAUSE & COMPANY, INC. 
250 Ogden Ave. Jersey City, N. J. 
Phone JOurnal Square 4-5105 
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COCHAUD 
WIRE DIE CORPORATION 


300 W. 56th St.. NEW YORK 
Tel. Col. 5-1340 

















diameters on the interlocking pul- 
leys. The selected speed is main- 
tained by means of a lock nut on 
the control quadrant, and the 
oblique slot which automatically 
and positively guides the spindle 
at all times insures perfect belt 
alignment and increases belt life. 





This is a distinctive feature of the 
ALL-SPEED Variable Speed 
Transmission which is especially 
advantageous when control unit is 
mounted vertically as is often 
necessary in certain applications 
such as drill press mountings, etc. 
Special impregnated bronze bear- 
ings are used with forced lubrica- 
tion provided at all times. The 
ALL-SPEED is the result of con- 
siderable experience in the vari- 
pitch pulley field, and it is es- 
pecially designed for applications 
where speed selection is vital to 
production, but where cost is a 
large factor. In keeping with this 
aim, the ALL-SPEED combines 
attractive design durable construc- 
tion, wide speed range, efficient 
and proven principle of operation, 
and very low cost. The ALL- 
SPEED is made in three sizes for 
¥e’”’, “A,” and “B” belts, and in 
speed ranges up to 12-1. Descrip- 
tive data available on request. 





This is an invitation for you to 
become a member of The 
Wire Association. 


The Annual Dues are $10.00 





IMMEDIATE RECOGNITION! 
ACCORDED THIS FOUR-STAR BOOK 


* Practical * Original 
* Complete 


From all quarters has come commendation 
of this latest ASM book on practical metal- 
lurgy. Already four famous’ engineering 
schools—Case School of Applied Science .. . 
University of Wisconsin . . . Brooklyn Poly- 
technic Institute . - Stevens Institute of 
Technology — are planning to use this book 
as a textbook for their courses in metallurgy. 

Typical of other responses is that from Dr. 
Zay Jeffries, General Electric authority, who 
says: “The book constitutes a valuable ad- 
dition to the literature of metallurgy’’. 

If you haven’t ordered your copy, do so 
today. You'll agree when you _ receive 
“Practical Metallurgy” that this is the finest 
book on this subject available today. 


PRACTICAL METALLURGY 


Applied Physical Metallurgy — Industrial 
Processing of Ferrous and Nonferrous 
Metals and Alloys 


by 
GEORGE SACHS, 
Case School of Applied Science 
and 


* Interesting 


KENT R. VAN HORN, 
Aluminum Company of America 
570 Pages ... 355 Illustrations ... 6x9... 
Red Cloth Bound 


$5.00 

In addition to 335 general illustrations, 
PRACTICAL METALLURGY contains 160 
constitutional diagrams covering all systems 
that contain an important commercial alloy. 
These diagrams ... the chapters on Plastic 
Deformation of Ferrous and Nonferrous Metals 
° - and the chapter on Internal Stress in 
Metals contain information not available in 
any other book published in this country. 


Here is the book you’ve long wanted—a 
simple yet complete treatise on practical 
metallurgy. 


WIRE & WIRE PRODUCTS 
300 Main Street Stamford, Conn. 











FoR DIAMOND AND 
CARBIDE WIRE 
DRAWING DIES see 


RUSCH WIRE DIE CORPORATION 
275 Seventh Ave., New York, N. Y. 
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UNIVERSAL 
WIRE REEL 


Quickly and easily 
adjusted to any 
angle within 90 de- 
grees. Cut shows one 
angle. 

Write for circular R 


THE F. B. SHUSTER CO. 


New Haven, Conn. 
Straightener Specialists Since 1866 











Continuous Straightening 
and Cutting Machinery 
With 
FLYING SHEAR 


for round and shaped wire. 
+ + + 
THE HALLDEN MACHINE 


COMPANY 
THOMASTON CONNECTICUT 








Wire Drawing Machinery 





Featuring — 
High Speed Upright Cone 
Machines. 

Also — 
Bull Blocks and Benches, 


Continuous Wire Drawing Ma- 
chines, Spoolers, Pointers, 
String-up Machines, etc. 

And — 
Cold Heading Machinery. 


WATERBURY FARREL FOUNDRY 


& MACHINE CO. 
Waterbury, Conn. 











WIRE MACHINERY SPECIALISTS 


3—Nilson No. 1, 3 & 4 4 Slide Wire Machines 

2—Baird No. 3 & S3F 4 Slide Wire Machines 

7—Waterbury Step Cone Wire Drawing Machines 

1—Two Spindle Bull Block Motor Driven 

6—Lewis Welding Wire S & C Machines M. D. 

2—Shuster Shaped Wire S & C Machines %” & 
he” 

8—Shuster Round Wire S & C Machines 1/32"- 
¥,” 

Wanted: 


Tack Making Machinery. All Sizes. 


NATIONAL MACHINERY EXCHANGE 


128-138 MOTT ST. NEW YORK, N. Y. 











CLEVELAND TRAMRAIL 


Division of 
THE CLEVELAND CRANE & ENGINEERING CO. 
WICKLIFFE, OHIO 
Ove mettle uatieas mel 
OVERHEAD MATERIALS HANDLING EQUIPMENT 
the Wire and Wire Products Industry 


780 





Institution of Automobile Engineers 
Awards for Session 1939-40 


At the last Meeting of the 

Council of The Institution of 

Automobile Engineers the awards 

for the Session 1939-40 were de- 

cided upon, as follows:— 

The Crompton Medal—For the best 
paper read before the Senior 
Centres of the Institution during 
the Session— 

To Dr. J. S. Clarke (Birmingham 

Corporation Gas Dept.) for his 

paper entitled “The Use of Gas 

as a Fuel for Motor Vehicles’. 
+ + + 

The Graduates Prize—For the best 
papers read before the Gradu- 
ates’ Section during the Ses- 
sion— 

Second Prize (value £8.) to Mr. 
J. F. Norwood (Luton Branch) 
for his paper entitled “Gear 
Tooth Profiles’. : 
Third Prize (value £5.) to Mr. 
F. W. Judd (London Branch) 
for his paper entitled “The 
Trend in the Development of the 
Compression-Ignition Engine”. 
(Note. The First Graduates 
Prize was not awarded.) 





a 


New D. C. Crane Limit Stop 
UTLER-HAMMER, INC., Mil- 
waukee, Wisconsin, manufac- 

turers of Motor Control, Safety 
Switches and allied electrical equip- 
ment announces a new type main 
circuit crane safety limit stop to 
prevent overtravel of the crane 
hook when hoisting. 
+ + + 
HE new device operates by 
means of a counter weighted 
lever and a suspended reset weight. 
As the hook approaches its limit 
of travel the reset weight is raised 
thus allowing the counter weight 
to trip the switch. A quick make 
and break mechanism opens the 
normally closed power contacts to 
disconnect the motor from the line 
and closes another set of contacts 
to connect a resistor across the 
motor circuit establishing smooth, 
quick. dynamic braking. Taps are 
provided in the resistor to adjust 
the braking in accordance with the 
service condition. When the limit 

stop is in the tripped position, a 

by-pass circuit is established which 





GEORGE D. HARTLEY 


CONSULTANT 


os ON * 
SPRING MAKING 
° AND e 


WIRE WORKING 


MACHINES & METHODS 


e 
372 MAY ST. 
WORCESTER, MASS. 








KENNETH B. LEWIS 
CONSULTING ENGINEER 


Wire Mill Equipment, Layout 
and Practice 


43 Midland St., Worcester, Mass. 
Phone: Worcester 5-6033 











TANKS 


FOR EVERY MILL OPERATION 
CLEANING—PiCKLING—PLATING. 
LEAD LINING RUBBER LINING 


THE HAUSER-STANDER TANK CO. 


CINCINNATI, OHIO 








HELPING OTHERS  ‘“es"<t 
TO HEALTH 





his Christmas—be a partner in 

a great life-saving campaign. 
Use plenty of Christmas Seals on 
your letters and packages. They 
are gay, colorful . .. and what's 
more important... they spread 
a message of Tuberculosis control 
and prevention that is vital to 
the good health of us all! 
Since 1907, the annual sale of 
Christmas Seals has done its share 
in helping to reduce the death 
rate from Tuberculosis by 75%! 
Complete eradication is now in 
sight! But no one is safe from Tu- 
berculosis until everyone is safe. So 
help yourself—by helping others! 
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ZINC WIRE 


THE PLATT BROS. & CO. 
WATERBURY, CONN. 























Designers and Builders of Gas-Fired 
Heat Treating Furnaces for Ferrous 
and Non-Ferrous Wire. 


SURFACE COMBUSTION 
CORPORATION 


Main Plant and General Offices—Toledo, Ohio 














WIRE DRAWING MACHINERY 
AND EQUIPMENT 
Rod Frames — 16” Frames, 8” 
Frames — Take-Up Frames, Wire 
Pointers — Puller Tongs. 
General Castings for Wire Mill use. 
Circulars on Request. 
E. J. SCUDDER FOUNDRY & 
MACHINE CoO. 
TRENTON, N. J. 
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Machinery For 
Wire, Tube, and Brass Mills 
409 Mulberry St., Newark, N. J. 











BRODEN 


Wire Mill and Cold 
Rolling Equipment 


Broden Construction Co. 
11730 Harvard Ave. 
CLEVELAND, OHIO 











Season’s Greetings 
and 
Best Wishes 
To All Our Friends 
from 
Charles Eisler, 
President 


Eisler Engineering Co. 
CHAS. EISLER, Pres. 
764 So. 13th St. 
(Near Avon Ave.) 
Newark, New Jersey 














WIRE WIRE ROPE AND 
ELECTRIC CABLE MACHINERY 


THOMSON-JUDD 
WIRE MACHINERY COMPANY 


SUBSIDIARY OF 
GIBB ELECTRIC WELDING COMPANY 


LYNN MASSACHUSETTS 


THOMSON 


WRITE FOR CATALOGUE 














ROSS.=-BAKER 
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permits backing out of the limit 
at slow speed. 


++ + 


MONG the outstanding feat- 

ures of the new switch are: 
quick make and quick break trip- 
ping mechanism; completely en- 
closed case withstands rain, snow, 
ice and dirt; neoprene gasket 
makes switch waterproof for out- 
door installations; (not true in one 
quadrant) ; the limit stop may be 
mounted in any of four quadrants; 
ball or needle bearing throughout 
with provision for greasing; stand- 
ard contactor parts and blowouts 
are used throughout; flexible leads 
brought out through bushings in 
the case with lugs for external 
connecting. Rating 100 HP at 230 


Volts D.C. 
+ + + 


Glycerine Aid in Metal Cleaning 
F rsa the practical and effec- 

tive methods and materials 
for removing rust, forge scale and 
dirt from iron, steel and sheet 
metal presented by R. Plucker in 
the technical publication, “Email- 
waren-Industrie,” glycerine is an 
important constituent or adjuvant. 

+ + + 


A* inexpensive solution for re- 
moving rust is made of: 


Sodium hydroxide .......... 750 Gm. 
Re 875 Gm. 
Potassium permanganate or 

potassium manganate .... 10 Gm. 
WM. sce sinc-ceaac aa wew ss 12 liters 


For cleaning off dirt, oil, colors and the 
like, the addition of a little glycerine to 
the solution is recommended. 


+ + + 
INCE they keep well, the mixed 
dry materials may be stored 
and added to the water just prior 
to use. The rust dissolves after a 
few minutes in the solution and 
can be wiped off. The metal under- 
neath is not corroded and possesses 
a thin coating which protects it 
from rust for a short time. The 
glycerine addition does not affect 

the derusting action. 

+ + + 


OR metal cleaning alone, the 
following glycerine-containing 
mixture is advocated: 


BOG WlVEONEE Gs ass osm eksn 4 Kg. 
Sodium hydroxide .......... 250 Gm. 
Re ea cei oe oie win aued 125 Gm 
Potassium manganate ...... 16 Gm. 
Me WOME 6 eee aah kav anes 120 liters 








Insulating Machinery 


for Western Electric 


PATERSON 


ee dy Continuous Vulcan- 


izing process. 


JOHN ROYLE & SONS 
PATERSON. N. J. 


British Agency: James Day (Machinery) Ltd., 
66, Bartholomew Close 
London, E. C. 1, England 


BUILDING EXTRUDERS 
SINCE 1880 














MANUFACTURERS OF 
WIRE BRAIDING — SPOOLING — TAPING 
WINDING AND SPECIAL MACHINES 
SINFRA WIRE COVERING MACHINES 


FIDELITY MACHINE CoO. 


3908-18 Frankford Ave., Phila., Pa. 








SPARK - TESTING 
<> EQUIPMENT 
FOR 
INSULATED WIRE AND RUBBER HOSE 
JAMES L. ENTWISTLE 


43 CHURCH ST. PAWTUCKET, R. I. 











DAVIS 


SPARKERS 


R. L. DAvis ELEcTrRic Co. 
340 Center Street, 
Wallingford, Conn. 











SCOTT TESTERS 
For WIRE, RUBBER, TEX- 
TILES, PAPER, Ete. 


HENRY L. SCOTT CO. 


PROVIDENCE, R. I. 








WATERPROOF 


and 


CREPE PAPER 


In rolls of any size for wrapping 
coils and reels. 


CREPE-KRAFT BARREL LINERS 
THE CREPE-KRAFT CO., INC. 


Tel.: Market 2-0375 
112 Adams St. Newark, N. J. 








SPOOLS AND REELS 
FOR THE WIRE INDUSTRY 


Hubbard Spool Company 
1622 Carroll Ave. Chicago, Ill. 











WRAPPING MACHINES 
Coil & Straight Length 


TERKELSEN MACHINE CO. 
320 A Street Boston, Mass. 
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ABRASIVES— BAKERS—Rod and Wire CHEMICALS—Cleaning 
Norton Co., Worcester, Mass. — vce. Ange B —— oO. Pe a ee, iy oe a Pa. 
r ns : r ss. agnus e 
AIR DRAW ‘ FURNACES— 4 Selle Miakiouy, ol Clovclanl. ©. ‘ sabiare fomeatria’ Counaunas C Co., Chicago, 
Carl-Mayer Corp., The, Cleveland, Ohio. Ross, J. O., Engineering Corp., New York, Ml. 
ANNEALING MACHINES—Open N. Y. fe 
Flame BERYLLIUM COPPER—Strip and eS ae ee eee: 
Drever, Co., The, Philadelphia, Pa. Bars Standard Industrial Compounds Co., Gains, 
Syncro Machine Co., Rahway, N. J. Callite Tungsten Corp., Union City, N. J. Til. 
Scudder, E. J., Fdry. & Machine Co., Tren- Weaving EQUIPMENT— 
ton, N. J. Apco Mossberg Co., Attleboro, Mass. Broden Construction Co., Cleveland, O. 


ANTI-RUST—Compound 
Magnus Chemical Co., Garwood, N. J. 
National Oil Products Co., Harrison, N. J. 


ARMORING EQUIPMENT— 


American Insulating Mach’y. Co., Phila., Pa. 


New England Butt Co., Providence, R. I. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Syncro Machine Co., Rahway, N. J. 
Watson Machine Co., Paterson, N. J. 


AUTOMATIC SPARK TESTING 
EQUIPMENT— 


Entwistle, James L., Pawtucket, R. I. 


BAKERS—Hi-Speed 
Carl-Mayer Corp., The, Cleveland, Ohio, 
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Clark, J. L., Mfg. Co., Rockford, Ill. 

Hubbard Spool Co., Chicago, Il. 

Mossberg Pressed Steel Corp., Attleboro, 
Mass. 


BORON CARBIDE— 
Norton Co., Worcester, Mass. 
CARRIERS—Braider, High Speed 
Apco Mossberg Co., Attleboro, Mass. 
Mossberg Pressed Steel Corp., Attleboro, 
Mass. 
CEMENT FLOOR CLEANER— 
Magnus Chemical Co., Garwood, N. J. 
CEMENTS—Refractory 
Norton Co., Worcester, Mass. 


Cleveland Tramrail Div. of the Cleveland 
Crane & Engineering Co., Wickliffe, Ohio. 
Hauser-Stander Tank Co., Cincinnati, O. 
Lee Wilson Engineering Co., Cleveland, Ohio 
Morgan Construction Co., Worcester, Mass. 
Vaughn Machinery Co., Cuyahoga Falls, O 


CLOTH TESTERS— 


Scott, Henry L., Co., Providence, R. I. 
CLOTH—Wire, All Metals 
Callite Tungsten Corp., Union City, N. J. 


COATING—Protective 


American Lanolin Corp., Lawrence, Mass. 
National Oil Products Co., Harrison, N. J. 
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WHERE TO BUY, Continued 











COILERS—Sheet, Strip and Wire 
Broden Construction Co., Cleveland, O. 
Farrel-Birmingham Co., Ansonia, Conn. 
Ruesch, H. J., Machine Co., Newark, N. J. 
Torrington Mfg. Co., The, Torrington, Conn. 


COILERS AND SPOOLERS FOR 
INSULATED WIRES— 


Entwistle, James L., Pawtucket, R. I. 


COLD HEADERS— 
Waterbury Farrel Fdry. & Mach. Co., 
Waterbury, Conn. 
COMPOUNDS—Wire Drawing 
Magnus Chemical Co., Garwood, N. 
National Oil Products Co., scl thy >. ie F 
Standard Industrial Compounds Co., Chicago, 


COPHOLDERS—Steel 
Apco Mossberg Co., Attleboro, Mass. 
Hubbard Spool Co., Chicago, Il. 
Mossberg Pressed Steel Corp., Attleboro, 
Mass. 


CRANES—Wire Mill 
Cleveland Tramrail Div. of Cleveland Crane 
& Engineering Co., Wickliffe, O. 
Morgan Construction Co., Worcester, Mass. 
Vaughn Machinery Co., Cuyahoga Falls, O. 


CUTTING TOOLS—Carbide 
Carboloy Co., Inc., Detroit, Mich. 
Firth-Sterling Steel Co., McKeesport, Pa. 
Vascoloy-Ramet Corp., North Chicago, Il. 


DIAMONDS—Industrial 


Callite Tungsten Corp., Union City, N. J. 


DIAMOND POWDERS— 
Rusch Wire Die Corp., New York, N. Y. 


DIAMOND TOOLS— 
Rusch Wire Die Corp., New York, N. Y. 


DIES—Diamond 
Cochaud Wire Die Co., New York, N. Y. 
Kelly Wire Die Corp., New York, N. Y. 
Krause, F., & Co., Inc., Jersey City, N. J. 
Rusch Wire Die Corp., New York, N. Y. 
Vianney Wire Die Works, New York, N. Y. 


DIES—Lead Extrusion 
Robertson, John, Co., Brooklyn, NG Xs 

DIES—Repairs & Re-Cutting 
Carboloy Co., Inc., Detroit, Mich. 
Cochaud Wire Die Co., New York, N. Y. 
Firth-Sterling Steel Co., McKeesport, Pa. 
Kelly Wire Die Corp., New York, N. Y. 
Krause, F., & Co., Inc., Jersey City, N. J. 
Rusch Wire Die Corp., New York, N. Y. 
Vascoloy-Ramet Corp., North Chicago, III. 
Vianney Wire Die Works, New York, N. Y. 

DIES—Rod and Tube Drawing 
Carboloy Co., Inc., Detroit, Mich. 
Firth-Sterling Steel Co., McKeesport, Pa. 
Kelly Wire Die Corp., New York, N. Y. 
Rusch Wire Die Corp., New York, N. Y. 
Tungsten Electric Corp., Union City, N. J. 


Vascoloy-Ramet Corp., North Chicago, Ill. 


Vianney Wire Die Works, New York, 
DIES—Tantalum Carbide 

Carboloy Co., Inc., Detroit, Mich. 

Firth-Sterling Steel Co., McKeesport, Pa. 

Kelly Wire Die Corp., New York, N. Y. 

Rusch Wire Die Corp., New York, N. Y. 

Vascoloy-Ramet Corp., North Chicago, IIl. 

Vianney Wire Die Works, New York, ¥. 
DIES—Tungsten Carbide 

Carboloy Co., Inc., Detroit, Mich. 

Firth-Sterling Steel Co., McKeesport, Pa. 

Kelly Wire Die Corp., New York, N. Y. 

Rusch Wire Die Corp., New York, N. Y. 

Tungsten Electric Corp., Union City, N. J. 

Vascoloy-Ramet Corp., North Chicago, Ill. 

Vianney Wire Die Works, New York, N. Y. 
DRAW BENCHES— 

Ruesch, H. J., Machine Co., Newark, N. J. 

Scudder, E. J., Fdry. & Machine Co., 

Trenton, N. J. 

Standard Machinery Co., Providence, R. I. 

Vaughn Machinery Co., Cuyahoga Falls, 0 
DRUMS—Flange Steel 

Stevens Metal Products Co., Niles, O 


DRUMS—Vulcanizing 
Mossberg Pressed Steel Corp., Attleboro, 
Mass. 


ENGINEERS—Consulting Wire Mill 
Hartley, George D., Worcester, Mass. 
Lewis, Kenneth B., Worcester, Mass. 

EQUIPMENT—Insulation Testing 
Davis, R. L., Electric Co., Wallingford, 

Conn. 
Entwistle, James L., Pawtucket, R. I. 


December, 1940 


EYELETS—Brass or Zine 

Platt Bros. & Co., The, Waterbury, Conn. 
FLASH BAKER-- 

Carl-Mayer Corp., The, Cleveland, Ohio 
FURNACES—Annealing 

Carl-Mayer Corp., The, Cleveland, O 

Drever Co., The, Philadelphia, Pa. 

Electric Furnace Co., Salem, O. 

Lee Wilson Engineering Co., Cleveland, Ohio 

Surface Combustion Corp., Toledo, Ohio. 
FURNACES—Automatic 

Carl-Mayer Corp., The, Cleveland, Ohio. 

Electric Furnace Co., Salem, O. 

Lee Wilson Engineering Co., Cleveland, Ohio 

Surface Combustion Corp., Toledo, Ohio. 
FURNACES—Brazing 

Electric Furnace Co., Saiem, O. 

Firth-Sterling Steel Co., McKeesport, Pa. 
FURNACES—Bright Annealing 

Electric Furnace Co., Salem, O. 

Lee Wilson Engineering Co., Cleveland, Ohio 

Surface Combustion Corp., Toledo, Ohio. 
FURNACES—FElectric 

Electric Furnace Co., Salem, O. 

Surface Combustion Corp., Toledo, Ohio. 
FURNACES—Hardening and Temp- 

ering 

Carl Mayer Corp., The, Cleveland, Ohio. 

Electric Furnace Co., Salem, O. 

Surface Combustion Corp., Toledo, Ohio. 
FURNACES—Lead Melting 

Electric Furnace Co., Salem, O. 

Robertson, John, Co., Brooklyn, N. Y. 

Surface Combustion Corp., Toledo, Ohio. 
FURNACES—Non-Oxidizing 

Carl-Mayer Corp., The, Cleveland, Ohio. 

Electric Furnace Co., Salem, O. 

Surface Combustion Corp., Toledo, Ohio. 
FURNACES—Normalizing 

Carl-Mayer Corp., The, Cleveland, Ohio. 

Electric Furnace Co., Salem, O. 

Surface Combustion Corp., Toledo, Ohio. 
FURNACES—Salt Bath 

Electric Furnace Co., Salem, O. 

Surface Combustion Corp., Toledo, Ohio. 
FURNACES—Wire, Strip & Sheet 

Carl-Mayer Corp., The, Cleveland, Ohio. 

Electric Furnace Co., Salem, O. 

Lee Wilson Engineering Co., Cleveland, O. 

Surface Combustion Corp., Toledo, Ohio. 
GALVANIZING EQUIPMENT— 

Lee Wilson Engineering Co., Cleveland, Ohio 
GEARS—Wire Mill 

Farrel-Birmingham Co., Ansonia, Conn. 
GRINDERS—ROLL 

Farrel-Birmingham Co., Ansonia, Conn. 

Norton Co., Worcester, Mass. 


HI-SPEED BAKERS— 
Carl-Mayer Corp., The, Cleveland, Ohio. 
HOISTS—Electric Traveling 


Cleveland Tramrail Div. of the Cleveland 
Crane & Engineering Co., Wickliffe, Ohio. 


INHIBITORS— 


American Chemical Paint Co., Ambler, Pa. 


National Oil Products Co., Harrison, N. J. 
INSTRUMENTS—Electrical 


Entwistle, James L., Pawtucket, R. I. 


LATHES-—Die Reaming 


Morgan Construction Co., Worcester, Mass. 
Vaughn Machinery Co., Cuyahoga Falls, O. 


LUBRICANTS—For Metal Cutting, 


Cleaning, Stamping and Drawing 
Magnus Chemical Co., Garwood, N. J. 

National Oil Products Co., Harrison, N. J. 
Standard Industrial Compounds Co., Chicago, 


LUBRICANTS—Wire Drawing 
Magnus Chemical Co., Garwood, N. J. 
National Oil Products Co., Harrison, N. J. 
— Industrial Compounds Co., Chicago, 


MACHINERY—Armoring (Cable, 
Wire Hose) 


American Insulating Mach’y. Co., Phila., Pa. 


New England Butt Co., Providence, R. I. 

Robertson, John, Co., Brooklyn, N. Y. 

Sleeper & Hartley, Inc., Worcester, Mass. 

Syncro Machine Co., Rahway, N. J. 

Thomson-Judd Wire Machinery Co., Sub. of 
Thomson-Gibb Electric Welding Co., Lynn, 
Mass. 


Torrington Mfg. Co., The, Torrington, Conn. 


Watson Machine Co., Paterson, N. J 





MACHINERY—Braiding 
Fidelity Machine Co., Philadelphia, Pa. 
New England Butt Co.. Providence, R. I. 
Watson Machine Co., Paterson, N. J. 
MACHINER Y—Brazing 
Thomson-Judd Wire Machinery Co., Sub. of 
Thomson-Gibb Electric Welding Co., Lynn, 
Mass. 
MACHINERY—Bunching 
American Insulating Mach’y. Co., Phila., Pa. 
New England Butt Co., Providence, R. T. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Syncro Machine Co., Rahway, N. J. 
Watson Machine Co., Paterson, N. J. 
MACHINERY—Bundling, Scrap 
Sleeper & Hartley, Inc., Worcester, Mas». 
Vaughn Machinery Co., Cuyahoga Falls, O 
Watson Machine Co., Paterson, N. J. 
MACHINERY—Cable. Electric 
American Insulating Mach’y. Co., ar age Pa. 
Entwistle, James L., Pawtucket, R. 
Fidelity Machine Co., Philadelphia, ies 
New England Butt Co., Providence, R. I. 
Syncro Machine Co., Rahway, N. J. 
Thomson-Judd Wire Machinery Co., Sub. of 
Thomson-Gibb Electric Welding Co., Lynn, 
Mass. 
Torrington Mfg. Co., The, Torrington, Conn. 
Watson Machine Co., Paterson, N. J. 
MACHINERY—Chain Making 
Nilson, A. H., Machine Co., The, Bridgeport, 
Conn. 
Vaughn Machinery Co., Cuyahoga Falls, O. 
MACHINERY—Closing 
New England Butt Co., Providence, R. I. 
Torrington Mfg. Co., The, Torrington, Conn. 
Watson Machine Co., Paterson, N. 
MACHINERY—Coil Winding 
Sleeper & Hartley, Inc., Worcester, Mass. 
Syncro Machine Co., Rahway, N. J. 
Torrington Mfg. Co., The, Torrington, Conn. 
MACHINERY—Coilers 
Broden Construction Co., Cleveland, O. 
Entwistle, James L., Pawtucket, R. I. 
Farrel-Birmingham Co., Ansonia, Conn. 
Morgan Construction Co., Worcester, Mass. 
New England Butt Co., Providence, R. I. 
Ruesch, H. J., Machine Co., Newark, N. J. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Syncro Machine Co., Rahway, N. J 
Torrington Mfg. Co., The, Torrington, Conn. 
Waterbury-Farrel Fdry. & Machine Co., 
Waterbury, Conn. 
Watson Machine Co., Paterson, N. J. 
MACHINERY—Copper Wire Draw- 
ing and Rolling 
Farrel-Birmingham Co., Ansonia, Conn. 
Ruesch, H. J., Machine Co., Newark. N. J. 
Syncro Machine Co., Rahway, N. J. 
Torrington Mfg. Co., The, Torrington, Conn. 
Vaughn Machinery Co., Cuyahoga Falls, O. 
Waterbury-Farrel Fdry. & Machine Co., 
Waterbury, Conn. 
MACHINERY—Covering Wire 
Fidelity Machine Co., Philadelphia, Pa. 
Syncro Machine Co., Rahway, N. J. 


MACHINER Y—Cutting 
Broden Construction Co., Cleveland, O. 
Farrel-Birmingham Co., Ansonia, Conn. 
Hallden Machine Co., Thomaston, Conn. 
Lewis Machine Co., The, Cleveland, O. 
Moslo Machinery Inc., Cleveland, O. 
National re Exchange (Used), New 
York, N. Y 
Nilson, A. H., ” Machine Co., The, Bridgeport, 
Conn. 
Shuster, F. B., Co., New Haven, Conn. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Syncro Machine Co., Rahway, N. J 
MACHINERY—Die Making 
Firth-Sterling Steel Co., McKeesport, Pa. 


MACHINERY—Draw Benches 
Standard Machinery Co., Providence, R. I. 
MACHINERY—Edging 
Standard Machinery Co., Providence, R. I. 
MACHINERY—Enameling 
American Insulating Mach’y. Co., Phila., Pa. 
Synecro Machine Co., Rahway, N. J 
MACHINER Y—Extruding 
Robertson, John, Co., Brooklyn, N. Y. 
Royle, John & Sons, Paterson, N. J. 
Watson Machine Co., Paterson, N. J. 
MACHINERY—Flat Wire 
Broden Construction Co., Cleveland, O. 
Ruesch, H. J., Machine Co., Newark, N. J 
Sleeper & Hartley, Inc., Worcester, Mass. 
Torrington Mfg. Co., The, Torrington, Conn. 
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MACHINERY—Forming 
National Machinery Exchange (Used), New 
York, N. Y. 
Nilson, A. ‘H., Machine Co., The, Bridgeport, 
Conn. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Standard Mechinery ©o., Providence, R. J. 
Torrington Mfg. Co., The, Torrington, Conn. 


MACHINER Y—Galvanizing 


Lee Wilson Engineering Co., Cleveland, Ohio 


M ACHINERY—Galvanizing Wire 
Broden Construction Co., Cleveland, O. 
Lee Wilson Engineering Co., Cleveland. Ohio 
Sleeper & Hartley, Inc., Worcester, Mass. 
Vaughn Machinery Co., Cuyahoga Falls, O. 


MACHINERY—Gang Winders 
Fidelity Machine Co., Philadelphia, Pa. 
Ruesch, H. J.. Machine Co.. Newark, N. J. 
Svncro Machine Co., Rahway, N. J. 
Watson Machine Co., Paterson, N. J. 


M ACHINER Y—Grinding 
Norton Co., Worcester, Mass. 


M ACHINER Y—Insulating 

American Insulating Mach’y. Co., Phila., Pa. 
Fidelity Machine Co., Philadelphia, Pa. 
National Rubber Machinery Co., Akron, O. 
New England Butt Co., aeoidegg pg ie 
Royle, John & Sons, Paterson, N. 

Syncro Machine Co., Rahway, N. i 
Watson Machine Co., Paterson, N. J. 


M ACHINER Y—Knitting 

Fidelity Machine Co., Philadelphia, Pa. 
MACHINERY—Lead Encasing 
Robertson, John, Co., Brooklyn, N. Y. 


MACHINER Y—Lead Stripping 
Robertson, John, Co., Brooklyn, N. Y. 
Watson Machine Co., Paterson, N. J. 
MACHINERY—Lock Washer 
Sleeper & Hartley, Inc., Worcester, Mass. 
Torrington Mfg. Co., Torrington, Conn. 
MACHINERY—Magnet Wire 
American Insulating Mach’y. Co., Phila., Pa. 
New England Butt Co., Providence, R. I. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Syncro Machine Co., Rahway, N. J. 
Torrington Mfe¢. Co., The, Torrington, Conn. 
MACHINER Y—Material Handling 
Cleveland Tramrail Div. of the Cleveland 
Crane & Engineering Co., Wickliffe. Ohio 
MACHINERY — Measuring Wire & 
Cable 
Davis, R. L., Electric Co., Wallingford, 
Conn. 
New England Butt Co.. Providence, R. I. 
Watson Machine Co., Paterson, N. J. 
MACHINERY—Nail and Tack 
— Wm., Machine Works Co., Chicago, 


National Machinery Exchange (Used), New 
York, N. Y. 
Sleeper & Hartley, Inc., Worcester, Mass. 


MACHINER Y—Panning 
American Insulating Mach’y. Co., Phila., Pa. 
Syncro Machine Co., Rahway, N. J. 
MACHINERY—Paper Covering Wire 
Terkelsen Machine Co., Boston, Mass. 
MACHINER Y—Pointing 
Broden Construction Co., Cleveland, O. 
Ruesch, H. J., Machine Co., Newark. N. J. 
Scudder, E. J., Fdry. & Machine Co., 
Trenton, N. J. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Standard Machinery Co., Providence, R. I. 
Syncro Machine Co., Rahway, N. J. 
Torrington Mfg. Co., The, Torrington, Conn. 
Vaughn Machinery Co., Cuyahoga Falls, O. 
Waterbury-Farrel Fdry. & Machine Co., 
Waterbury, Conn. 
MACHINERY—Rod Mill 
Broden Construction Co., Cleveland, O. 
Farrel-Birmingham Co.. Ansonia, Conn. 
Morgan Construction Co., Worcester, Mass. 
Ruesch, H. J., Machine Co., Newark, N. J. 


MACHINERY—Rolling Mill 
Broden Construction Co., Cleveland, O 
Farrel-Birmingham Co.. Ansonia, Conn. 
Morgan Construction Co., Worcester, Mass. 
National Machinery Exchange (Used), New 
York, N. Y. 
Ruesch, H. J., Machine Co., Newark, N. J. 
Standard Machinery Co., Providence, R. I. 
Syncro Machine Co., Rahway, N. J. 
Torrington Mfg. Co., The, Torrington, Conn 
Waterbury-Farrel Fdry. & Machine Co., 
Waterbury, Conn. 
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MACHINERY—Rubber for Insulat- 
ing Wire 
Farrel-Birmingham Co., Ansonia, Conn, 
National Rubber Machinery Co., Akron, O. 
Royle, John & Sons, Paterson, N. J. 
MACHINERY—Rubber Strip 
Covering 
Farrel-Birmingham Co., Ansonia, Conn. 
National Rubber Machinery Co., Akron, O. 
New England Butt Co., Providence, R. I. 
Watson Machine Co., Paterson, N. J. 
MACHINERY—Rubber Tubing and 
Straining 
Farrel-Birmingham Co., Ansonia, Conn. 
National Rubber Machinery Co., Akron, O. 
New England Butt Co., Providence, R. I. 
Royle, John, & Sons, Paterson, N. J. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Torrington Mfg. Co., The, Torrington, Conn. 
Watson Machine Co., Paterson, N. J. 
MACHINERY—Screw Wire 
National Machinery Exchange (Used), New 
York, 
Sleeper & "Hartley, Worcester, Mass. 
MACHINERY—Special 
American Insulating Mach’y. Co., Phila., Pa 
Broden Construction Co., Cleveland, O. 
National Rubber Machinery Co., Akron, O. 
New England Butt Co., Providence, RP. I. 
Ruesch, H. J., Machine Co., Newark, N. J. 
Scudder, E. J., Fdry. & Machine .Co., 
Trenton, N. J. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Standard Machinery Co., Providence, R. I. 
(Special Designs) 
Syncro Machine Co., Rahway, N. J. 
Torrington Mfg. Co., The, Torrington, Conn. 
Watson Machine Co., Paterson, N. J. 
MACHINERY—Spooling 
American Insulating Mach’y. Co., Phila., Pa. 
Fidelity Machine Co., Philadelphia, Pa. 
New England Butt Co., Providence, R. I. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Syncro Machine Co., Rahway, N. J. 
Torrington Mfg. Co., The, Torrington, Conn. 
Vaughn Machinery Co., Cuyahoga Falls, O. 
Waterbury-Farrel Fdry. & Machine Co., 
Waterbury, Conn. 
Watson Machine Co., Paterson, N. J. 
MACHINERY—Spring Making 
National Machinery Exchange (Used), New 
York, 
Sleeper & Hartley, Inc., Worcester, Mass. 
Torrington Mfg. Co., The, Torrington, Conn. 
MACHINER Y—Staple 
Sleeper & Hartley, Inc., Worcester, Mass. 
MACHINER Y—Straightening 
Broden Construction Co., Cleveland, O. 
Hallden Machine Co., Thomaston, Conn. 
Lewis Machine Co., The, Cleveland, O. 
Moslo Machinery, Inc., Cleveland, QO. 
National Machinery Exchange (Used), New 
York, N. ¥. 
Nilson, A. H., Machine Co., The, Bridgeport, 
Conn. 
Ruesch, H. J., Machine Co., Newark, N. J. 
Shuster, F. B., Co., New Haven, Conn. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Torrington Mfg. Co., The, Torrington, Conn. 


MACHINERY—Stranding 

National Rubber Machinery Co., Akron, O. 

New England Butt Co., Providence, R. I. 

Sleeper & Hartley, Inc., Worcester, Mass. 

Thomson-Judd Wire Machinery Co., Sub. of 
Thomson-Gibb Electric Welding Co., Lynn, 
Mass. 

Torrington Mfg. Co., The, Torrington, Conn. 

Watson Machine Co., Paterson, N. J. 


MACHINERY—Strip Steel 
Broden Construction Co., Cleveland, O. 
Ruesch, H. J., Machine Co., Newark, N. J. 
Torrington Mfg. Co., The, Torrington, Conn. 
MACHINER Y—Swaging 
National Machinery Exchange (Used), New 
York, N. Y. 
Ruesch, H. J., Machine Co., Newark, N. J. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Standard Machinery Co., Providence, R. I. 
Syncro Machine Co., Rahway, eB 
Waterbury-Farrel Fdry. & Machine Co., 
Waterbury, Conn. 


MACHINERY—Taping 

American Insulating Mach’y. Co., Phila., Pa. 

Fidelity Machine Co., Philadelphia, Pa. 

New England Butt Co.. Providence, R. I. 

Syncro Machine Co., Rahway, N. J. 

Thomson-Judd Wire Machinery Co., Sub. of 
Thomson-Gibb Electric Welding Co., Lynn, 
Mass. 


Torrington Mfg. Co., The, Torrington, Conn. 

Watson Machine Co., Paterson, N. J. 
MACHINER Y—Testing 

Entwistle, James L., Pawtucket, R. I. 

Scott, Henry L., Co., Providence, R. I. 
MACHINERY—Testing Size of Wire 

Davis, R. L., Electric Co., Wallingford, 

Conn. 

Torrington Mfg. Co., The, Torrington, Conn. ” 
MACHINER Y—Testing—Spring 
Standard Machinery Co., Providence, R. T. 

MACHINER Y—Tinsel Rolling Mills 
American Insulating Mach’y. Co., Phila., Pa. 
Syncro Machine Co., Rahway, N. J. 

MACHINERY—Trolley Wire 
Vaughn Machinery Co., Cuyahoga Falls, O. 

MACHINERY—Tube Mill 
Ruesch, H. J., Machine Co.. Newark, N. J. 
Torrington Mfg. Co., The, Torrington, Conn. 

MACHINERY—Welding Wire 
Eisler Engineering Co., ~— .» Newark, N. J. 
Igoe Bros., Inc., Newark, 

Micro Products Co., Seinen tl. 

Shuster, F. B., Co., New Haven, Conn. 

Thomson-Judd Wire Machinery Co., Sub. of 
Thomson-Gibb Electric Welding Co., Lynn, 
Mass. 

MACHINER Y—Winding 
American Insulating Mach’y. Co., Phila., Pa. 
Entwistle. James L., Pawtucket, R. I. 
Fidelity Machine Co., Philadelphia, Pa. 
New England Butt, Co., Providence, R. I. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Syncro Machine Co., Rahway, N. J. 
Torrington Mfg. Co., The, Torrington, Conn. 
Watson Machine Co., Paterson, N. J. 

MACHINERY—Wire Drawing 
American Insulating Mach’y. Co., Phila., Pa. 
Broden Construction Co., Cleveland, O. 
Morgan Construction Co., Worcester, Mass. 
National Machinery Exchange (Used), New 

York, 
Reactive Wire Drawing, Worcester, Mass. 
Ruesch, H. J., Machine Co., Newark, N. J. 
Scudder, E. J., Fdry. & Machine Co., 3 
Trenton, N. J. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Standard Machinery Co.. Providence, R. I. 
Synero Machine Co., Rahway, N. J. 
Thomson-Judd Wire Machinery Co., Sub. of 
Thomson-Gibb Electric Welding Co., Lynn, 
Mass. 
Torrington Mfg. Co., The, Torrington, Conn. 
Vaughn Machinery Co., Cuyahoga Falls, O. 
Waterbury-Farrel Fdry. & Machine Co., 
Waterbury. Conn. 

MACHINER Y—Wire Monsurtng 
Watson Machine Co. Paterson, N. 

MACHINERY—Wire Rope 
National Rubber Machinery Co., Akron, O. 
New England Butt Co., Providence, R. I. 
Thomson-Judd Wire Machinery Co., Sub. of 

Thomson-Gibb Electric Welding Co., Lynn, 
Mass. 
Watson Machine Co., Paterson, N. J. 

MACHINERY—Wire Tinning 
American Insulating Mach’y. Co., Phila., Pa. 
New England Butt, Co., Providence, R. I. 
Syncro Machine Co., Rahway, N. J. 

MACHINERY—Wood Screw 
National Mdchinery Exchange (Used), New 


Zork, We Ke 
MACHINERY—Wrapping Wire 
Terkelsen Machine Co., Boston, Mass. 
MATERIAL HANDLING EQUIP- 
MENT— 
Cleveland Tramrail Div. of the Cleveland 
Crane & Engineering Co., Wickliffe, Ohio. 
MILLS—Tandem Rolling and Edging 
Standard Machinery Co., Providence, R. I. 
Torrington Mfg. Co., The, Torrington. Conn. 
NICKEL SILVER AND PHOSPHOR 
BRONZE—Rod, Wire and Strip 
Hudson Wire Co., Ossining, N. Y. 
Seymour Mfg. Co., Seymour, Conn. 
OILS—Wire Drawing 
National Oil Products Co., Harrison, N. J. 
Standard Industrial Compounds Co., Chicago, 


OVENS—Industrial 
Carl-Mayer Corp., Cleveland, Ohio. 
Ross, J. O., Engineering Corp., New York, 
Mm. %. 
PANS—Vulcanizing 
Mossberg Pressed Steel Corp., Attleboro, 
Mass. 
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PAPER—Creped Wrapping 
Crepe-Kraft Co., Inc., Newark, N. J. 
PAPER TESTERS— 
Scott, Henry L., Co., Providence, R. I. 
PATENT ATTORNEYS— 


Lancaster, Allwine and Rommel, Washing- 


ton, D. C. 

PICKLING COMPOUNDS 

American Chemical Paint Co., Ambler, Pa. 

National Oil Products Co., Harrison, N. J 
PLASTIC TESTERS— 

Scott, Henry L., Co., Providence, R. I. 
POTS—Lead “Melting 

Farrel-Birmingham Co., Ansonia, Conn. 

Robertson, John, Co., Brooklyn, N. Y 
PRESSES—Hydraulic and 


Mechanical 

Farrel-Birmingham Co., Ansonia, Conn, 

Robertson, John, Co., Brooklyn, N. Y. 

Standard Machinery Co., Providence, R. I. 

(Mechanical Only) 

PRESSES—Lead 

Robertson, John, Co., Brooklyn, N. Y. 
PULLERS—Wire 

Scudder, E. J., Fdry. & Machine Co., 

Trenton, N. J. 

Sleeper & Hartley, Inc., Worcester, Mass. 
PUMPS—Hydraulic 

Robertson, John, Co., Brooklyn, N. Y. 
REACTIVE WIRE DRAWING 

Reactive Wire Drawing, Worcester, Mass. 
RECORDERS—Fault and Reel 

Entwistle, James L., Pawtucket, R. I. 
REEL AND TENSION STAND— 

Fidelity Machine Co., Philadelphia, Pa. 

Moslo Machinery, Inc., Cleveland, O. 

Sleeper & Hartley, Inc., Worcester, Mass. 

Syncro Machine Co., Rahway, N. J. 


Torrington Mfg. Co., The, Torrington, Conn. 


REEL CRUTCHES— 
Watson Machine Co., Paterson, N. J. 


REELS—Annealing and Stranding 
Apco Mossberg Co., Attleboro, Mass. 
Hubbard Spool Co., Chicago, Il. 

Moslo Machinery, Inc., Cleveland, O. 

Mossberg Pressed Steel Corp., Attleboro, 
Mass. 

Shuster, F. B., Co., New Haven, Conn. 

Stevens Metal Products Co., Niles, O. 

REELS—Steel 
Apco Mossberg Co., Attleboro, Mass. 
Hubbard Spool Co., Chicago, III. 

Mossberg Pressed Steel Corp., Attleboro, 
Mass. 
Stevens Metal Products Co., Niles, O. 

REELS AND SPOOLS—Shipping 


and Shop 
Apco Mossberg Co., Attleboro, Mass. 
Clark, J. L., Mfg. Co., Rockford, Tl. 
Hubbard Spool Co., Chicago. Il. 
Mossberg Pressed Steel Corp., Attleboro, 
Mass. 
Stevens Metal Products Co., Niles, O. 
REELS—Takeoff 
Apco Mossberg Co., Attleboro, Mass. 
Hubbard Spool Co., Chicago, IIl. 
Moslo Machinery Inc., Cleveland, O. 
Mossberg Pressed Steel Corp., Attleboro, 
Mass. 
Shuster, F. B. Co., New Haven, Conn, 
Stevens Metal Products Co., Niles, O. 
REELS—Vulcanizing and Impregnat- 
ing 
Apco Mossberg Co., Attleboro, Mass. 
Hubbard Spool Co., Chicago, III. 
Mossberg Pressed Steel Corp., Attleboro, 
Mass. 
Shuster, F. B., Co., New Haven, Conn. 
Stevens Metal Products, Co., Niles, O. 
REELS—Wire Drawing 
Apco Mossberg Co., Attleboro, Mass. 
Clark, J. L., Mfg. Co., Rockford, Ill. 
Hubbard Spool Co., Chicago, Ill. 
Moslo Machinery, Inc., Cleveland, O. 
Mossberg Pressed Steel Corp., Attleboro, 
Mass. 
Stevens Metal Products, Co., Niles, O. 
REFRACTORIES—High 


Temperature 
Norton Co., Worcester, Mass. 
ROD BAKERS : 
Carl-Mayer Corp., The, Cleveland, O. 
Moslo Machinery, Inc., Cleveland, O. 
a Z O., Engineering Corp., New York, 


December, 1940 


RODS—Wire—Non-Ferrous 
Hudson Wire Co., Ossining, N. Y. 
Platt Bros. & Co., The, Waterbury, Conn. 


Seymour Mfg. Co., Seymour, Conn. 


RODS—Wire—Steel 

Bethlehem Steel Co., Bethlehem, Pa. 

Jones & Laughlin Steel Corp., Pittsburgh, 

Pa. 

Keystone Steel & Wire Co., Peoria, Il. 

Pittsburgh Steel Co., Pittsburgh, Pa. 
ROLLS— 

Farrel-Birmingham Co., Ansonia, Conn. 
ROLL STRAIGHTEN ERS— 


Moslo Machinery, Inc., Cleveland, O. 


RUBBER AND RUBBER 
COMPRESSION TESTERS— 


Scott, Henry L., Co., Providence, R. I. 


RUST PROOF COMPOUND— 
American Lanolin Co., Lawrence, Mass. 
SHEET—Steel 
Jones & Laughlin Steel Corp., Pittsburgh, 
Pa. 
SKIN PROTECTOR— 
Magnus Chemical Co., Garwood, N. J. 
SOAPS—Industrial and Wire Draw- 
ing 
Magnus Chemical Co., Garwood, N. J. 
National Oil Products Co., Harrison, N. J. 
Standard Industrial Compounds Co., Chicago, 


Ill. 
SPARK TESTING EQUIPMENT— 
Entwistle, James L., Pawtucket, R. I. 
SPOOLS—Annealing and Wire 
Drawing 
Apco Mossberg Co., Attleboro, Mass. 
Hubbard Spool Co., Chicago, Ill. 
Mossberg Pressed Steel Corp., Attleboro, 
Mass. 
Stevens Metal Products Co., Chicago, III. 
SPOOLS—Shipping and Shop 
Apco Mossberg Co., Attleboro, Mass. 
Clark, J. L., Mfg. Co., Rockford, Il. 
Hubbard Spool Co., Chicago, Ill. 
Mossberg Pressed Steel Corp., Attleboro, 


Mass. 
Stevens Metal Products Co., Niles, O. 


SPOOLS—Steel 
Apco Mossberg Co., Attleboro, Mass. 
Clark, J. L., Mfg. Co., Rockford, III. 
Hubbard Spool Co., Chicago, Ill. 
Mossberg Pressed Steel Corp., Attleboro, 
Mass. 
Stevens Metal Products Co., Niles, O. 
STAMPINGS—Steel 
Hubbard Spool Co., Chicago, Ill. 
Mossberg Pressed Steel Corp., Attleboro, 
Mass. 
STRIP—Brass and Non Ferrous 
Hudson Wire Co., Ossining, N. Y. 
Seymour Mfg. Co., Seymour, Conn. 


STRIP—Steel 
Bethlehem Steel Corp., Bethlehem, Pa. 
Firth-Sterling Steel Co., McKeesport, Pa. 
Jones & Laughlin Steel Corp., Pittsburgh, 

Pa. 
Pittsburgh Steel Co., Pittsburgh, Pa. 

STRIP METAL TESTERS— 

Scott, Henry L., Co., Providence, R. I. 

SWIFTS—Take-off 
Apco Mossberg Co., Attleboro, Mass. 
Mossberg Pressed Steel Corp., Attleboro, 

Mass. 

TAKE-UPS FOR CABLE, HOSE, 
LEAD PRESSES AND SHEET 
RUBBER— 

Entwistle, James L., Pawtucket, R. I. 

TANKS—Acid 
Hauser-Stander Tank Co., Cincinnati, O. 

TANKS—Compound 
Watson Machine Co., Paterson, N. J. 

TANKS—Lead Lined 
Hauser-Stander Tank Co., Cincinnati, O. 

TANKS—Pickling 
Hauser-Stander Tank Co., Cincinnati, O. 

TANKS—Rubber Lined 
Hauser-Stander Tank Co., Cincinnati, O. 

TANKS—Steel 
Mossberg Pressed Steel Cory., Attleboro, 

Mass. 


TANKS—Wooden 
Hauser-Stander Tank Co., Cincinnati, O. 


TENSILE TESTERS— 


Scott, Henry L., Co., Providence, R. I. 


TESTING INSTRUMENTS— 
Entwistle, James L., Pawtucket, R. I. 
Scott, Henry L., Co., Providence, R. I. 

TRAMRAIL SYSTEMS— 

Cleveland Tramrail Div. of the Cleveland 
Crane & Engineering Co., Wickliffe, Ohio. 


TREADS—Safety 
Norton Co., Worcester, Mass. 
TRUCKS— 
Morgan Construction Co., Worcester, Mass. 
Vaughn Machinery Co., Cuyahoga Falls, O. 


TUBE BENDERS AND FORMERS— 
Ruesch, H. J., Machine Co., Newark, N. J. 


TURKS HEADS—Friction and Power 


Driven 
Standard Machinery Co., Providence, R. I. 


VULCANIZERS— 
Watson Machine Co., Paterson, N. J. 


VULCANIZING PANS— 
American Insulating Mach’y. Co., Phila., Pa. 
Mossberg Pressed Steel Corp., Attleboro, 
Mass. 
WELDERS—Spot and Butt 
Eisler Engineering Co., Newark, N. J. 
Igoe Bros., Inc., Newark, N. J. 
Micro Products Co., Chicago, Ill. 
Moslo Machinery, Inc., Cleveland, O. 


WIRE—Cold Heading 
Bethlehem Steel Co., Bethlehem, Pa. 
Jones & Laughlin Steel Corp., Pittsburgh, 
Pz 


a. 
Keystone Steel & Wire Co., Peoria, Ill. 
Pittsburgh Steel Co., Pittsburgh, Pa. 


WIRE—Electric 
Hudson Wire Co., Ossining, N. Y. 
Seymour Mfg. Co., Seymour, Conn. 
WIRE—Enameled For Coils 
Winsted Div. of Hudson Wire Co., Winsted, 
Conn. 
WIRE—Manufacturers 
Bethlehem Steel Co., Bethlehem, Pa. 
Firth-Sterling Steel Co., McKeesport, Pa. 
Jones & Laughlin Steel Corp., Pittsburgh, 
Pa. 
Keystone Steel & Wire Co., Peoria, Ill. 
Pittsburgh Steel Co., Pittsburgh, Pa. 
WIRE—Nickel Silver and Phosphor 
Bronze 
Callite Tungsten Corp., Union City, N. J. 
Hudson Wire Co., Ossining, N. Y. 
Seymour Mfg. Co., Seymour, Conn. is 
WIRE—Non Ferrous to Specification 
For Special Purposes 
Callite Tungsten Corp., Union City, N. J. 
Hudson Wire Co., Ossining, N. Y. 
Seymour Mfg. Co., Seymour, Conn. 
Winsted Div. of Hudson Wire Co., Winsted, 
Conn. 
WIRE—Spring 
Bethlehem Steel Co., Bethlehem, Pa. 
Firth-Sterling Steel Co., McKeesport, Pa. 
Jones & Laughlin Steel Corp., Pittsburgh, 


Pa. 

Keystone Steel & Wire Co., Peoria, Ill. 

Pittsburgh Steel Co., Pittsburgh, Pa. 
WIRE—Stainless Steel 

Callite Tungsten Corp., Union City, N. J. 

Firth-Sterling Steel Co., McKeesport, Pa. 
WIRE—Steel—Also Coppered Steel— 
—Also Galvanized Steel 

Bethlehem Steel Co., Bethlehem, Pa. 

Jones & Laughlin Steel Corp., Pittsburgh, 


Pa. 
Keystone Steel & Wire Co., Peoria, IIl. 
Pittsburgh Steel Co., Pittsburgh, Pa. 
WIRE AND STRIP—Zince 
Platt Bros. & Co., The, Waterbury, Conn. 
WIRE TESTERS— 


Scott, Henry L., Co., Providence, R. I. 
WIRE, WEAVING—Non Ferrous 

Hudson Wire Co., Ossining, N. Y. 
WRAPPING PAPER—Creped 

Crepe-Kraft Co., Ine., Newark, N. J 
YARN TESTERS— 


Scott, Henry L., Co., Providence, R. I. 
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for the 1941 edition ; 


WIRE Buyers Guide| | 
and Year Book of the 
& WIRE PRODUCTS’ WIRE ASSOCIATION 


— Price $5.00 Per Copy — 


e ADVERTISE - ¢ BE LISTED - 





@ ADVERTISING RATES @ @ SPECIAL OFFER @ 
Re AIRCRe: ~~ For $25.00 you can have as many bold | 
1 Page ..... 0. eee eee tere eens 90.00 face listings as you desire and three one- 
Dasead and Third Covers each $150.00 3 " ‘ 
ME WS 5. oso. ccsravnceen 60.00 inch advertisements under or facing the 
ee 35.00 7 : : 
ll glen a ‘ane headings you select. Faull information 
MTU os 0s. cs ees don chow seen $250.00 will be supplied on request. 
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OFFICIAL PUBLICATION OF THE WIRE ASSOCIATION 
300 Main Street Stamford, Conn. 
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5 Vy eveve) aT OSSINING PRODUCES FINE WIRES 
IN ALL METALS. 
: FINE BARE WIRES WIRES FOR METAL SPRAYING 
ee Po RRR IGE TOE TT IESE SN ee eT : mp rae n 
High Brass, Low Brass, Zinc 99.99-- Pure Lead, Lead Alloy, Pure Zinc, 
and High Tensile Zinc, Commercial Zinc Alloy, Copper, Tin, High 
Bronze, Phosphor Bronze, Pure Tin, Brass, Low Brass, Solder Wire, High 
ri —_ Lead, pe yer Conductivity, Electric Wire. 
ilver Plate opper, False Go Cad _ Nickel Silver, (10%, 18%, 
| and Copper. 2052. Akepieure warp Net 
g Cadmium, Nickel Silver, 10°, 18%, | Phosphor Bronze, Pure Nickel, Com- 
p and 30%; Silver Plated Copper, mercial Bronze. 
i False Gold and Special Brass and 
5 Bronze Alloys to Specification, 
: Metallic Fibre for Packing Pur- 
a poses, Copper, Bronze, Zinc, Lead . 
e and Aluminum. 
fa 
: O" SPECIALLY PROCESSED COPPER WIRE FOR 
j ENAMELLING PURPOSES IS DRAWN FROM SELECTED 
p \ COPPER, INSURING THE MAXIMUM CONDUCTIVITY. 
‘ \ THIS SELECTION PLUS OUR LONG EXPERIENCE AND 
t \ acai ois PLANT FACILITIES INSURE OUR CUSTOMER 
\ ETTER WIRE AT LOWER COST. 
/ \ WRITE TODAY FOR. SAMPLES AND. PRICES — 
eae HUDSON WIRE COMPANY 
\ =| OSSINING, N. Y. 
\ 








SUCCESSORS - ROYLE AND AKIN 


™ AT WINSTED, CONN. PRODUCES 
| LEAKPROOF ENAMELLED WIRE AND 
OTHER WINCO ENAMELLED AND 
COVERED WIRES. 
WRITE FOR SAMPLES AND PRICES — 


! WINSTED DIVISION 
HUDSON WIRE COMPANY 


WINSTED CONNECTICUT 
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